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EXECUTIVE SUMMARY

The Port of Los Angeles is proposing to upgrade the wharf at Berths 145 through 147 in the
West Basin. The proposed project would include demolishing existing berthing facilities and
dredging materials from along the shoreline from depths ranging from mean higher high
water (+5.6 feet mean lower low water [ft MLLW]) to a maximum depth of -65 ft MLLW.
Dredged materials are proposed for ocean or upland disposal; this report summarizes data
collected to determine the suitability of materials for disposal at the LA-2 Ocean Dredged
Material Disposal Site.

Sediments proposed for dredging include 260,500 cubic yards (cy) of material, which were
divided into five units. Sediments were characterized according to a project-specific
sampling and analysis plan, which detailed the sediment collection and testing methods
designed to determine compliance with Section 103 of the Marine Protection, Research, and
Sanctuaries Act (the Ocean Dumping Law).

Four of the five testing units were tested for physical parameters, bulk sediment chemistry,
toxicity, and bioaccumulation potential. The remaining testing unit was located deep in the
shoreline and was tested for bulk sediment chemistry only. Sample collection was
conducted using a vibracore for marine sediments (two testing units) and an angled- or
upright-auger drill for shoreline sediments (three testing units). Results of the
characterization study are summarized as follows:

e Materials were primarily fine sands and silts and contained generally low levels of
contaminants. Composite samples slightly exceeded a small number of metal and
organic compound Effects Range-Low (ERL) values, indicating that toxicity was possible
but not likely.

e Toxicity testing results indicated that one of the two marine sites (Site 2) and one of the
two shoreline sites (the Lower Stratum) sediments were toxic to amphipods at levels
which might preclude ocean disposal. The solid phase worm test results did not indicate
toxicity for any of the test sediments, as did the mysid suspended particulate phase
(SPP) test results. The Menidia SPP test indicated only minor toxic effects, but the
bivalve larvae SPP test indicated significant toxicity for Site 2 and Lower Stratum
composite sediments. However, since U.S. Army Corps of Engineers’ Automated
Dredging and Disposal Alternatives Management System model indicated compliance
with water column limiting permissible concentration (LPC) objectives at the disposal site,
the suitability criteria were met for SPP tests.

e Bioaccumulation testing indicated the bioavailability of metals and most pesticides was
below the threshold of ecological significance for both clams and worms.
Bioaccumulation of DDTSs, polychlorinated biphenyls (PCBs), and polycyclic aromatic
hydrocarbons (PAHSs) was statistically higher in several test tissues. However, tissue
DDT and PCB concentrations were well below Food and Drug Administration Action
Levels for shellfish, and therefore do not present an unacceptable risk with respect to
bioaccumulation impacts at the ocean disposal site. PAH compounds were
bioaccumulated at statistically significant levels in both clam and worm tissues for all test
sediments except the Upper Stratum worm tissue results (which was likely a spurious
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statistical result due to a high degree of inter-replicate variance). Generally,
bioaccumulation was highest in Site 2 sediments and lowest in Site 1 sediments.

In summary, Site 2 and Lower Stratum sediments can both be characterized as (1) generally
exhibiting slightly higher chemical concentrations (compared with other project area
sediments), (2) exhibiting toxic effects for amphipods which exceed guidance criteria for
ocean disposal suitability, and (3) exhibiting the potential for PAH bioaccumulation at levels
which may violate ocean dumping law provisions. However, a more in-depth analysis of
individual core data indicated that contamination of organics is especially high in a berth-side
shoal within Site 2 and contiguous sediments located in the southern half of the Lower
Stratum and Native Stratum shoreline sediments. It is therefore believed that these materials
are responsible for the toxic response of amphipods and bioaccumulation exposure results
and that these areas should be excluded from disposal at LA-2.

Sediments characterized from Site 1, the Upper Stratum of the shoreline area, the northern
half of Lower and Native Strata of the shoreline area, and the non-shoal sediments of Site 2
(marine) are believed to meet LPC criteria for disposal at LA-2. The volume of sediments
believed appropriate for ocean disposal total approximately 185,300 cy, or 71 percent of the
total proposed dredge volume. Upland disposal is proposed for sediments deemed
unsuitable for ocean disposal (75,200 cy).

7151000604-0001\R0208-007v4.doc
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1.0 INTRODUCTION

The Port of Los Angeles (Port) is proposing improvements to the existing wharf and backlands
of Berths 145 through 147 to accommodate berthing of deeper draft ships. Berths 145 through
147 are located in the West Basin of the Port of Los Angeles, Los Angeles County, California
(Figure 1). The project includes dredging approximately 260,500 cubic yards (cy) of sediment.
This program was undertaken to determine if disposal of dredged materials at the EPA-
approved LA-2 Ocean Dredged Material Disposal Site (LA-2 ODMDS) (Figure 2) is appropriate.

Two previous sediment characterization studies were undertaken at the site (see project history
below). However, the project was delayed due to changes in Port project prioritization, and
available sediment characterization data was no longer valid for permitting purposes since more
than 3 years had passed. In order to provide an updated (and valid) characterization of the
sediments, AMEC Earth & Environmental, Inc. (AMEC) was contracted by the Port to re-
characterize the sediment at Berths 145 through 147. The effort described in this report
provides current, representative data necessary for the Port to apply for an ocean dredged
material disposal permit for the proposed project.

Collection of sediment for physical, chemical, and biological characterization, was undertaken
as described in the project-specific sampling and analysis plan (SAP) (AMEC 2007). The
program followed the Tier Il testing procedures presented in the guidance document Evaluation
of Dredged Material Proposed for Ocean Disposal (Green Book) (U.S. Environmental Protection
Agency [EPAJ/U.S. Army Corps of Engineers [USACE] 1991b) and EPA Region 9 guidance
(EPA 1991a). This report includes an updated description of the proposed project, the sample
collection techniques, and the sediment testing methods. Subsequent sections of this
document summarize the results and present a discussion of the results in the context of Green
Book guidance.

7151000604-0001\R0208-007v4.doc
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2.0 PROJECT DESCRIPTION AND BACKGROUND

This section describes the current proposed dredging project at Berths 145 through 147. In
addition, the results of three previous sediment characterization studies conducted in the vicinity
of the project site are discussed.

2.1 Proposed Dredging at Berths 145 through 147

The project consists of building a wharf at Berth 145 through 147 with a final depth of -53 feet
mean lower low water (ft MLLW). The wharf will connect to a recently built wharf at Berth 144 to
the north. Together, they will provide the required wharf length to serve two 1,150-ft vessels
simultaneously. The proposed project will consist of construction of a new wharf at Berth 147
and upgrading the existing concrete wharf at Berths 145 and 146.

The dredging operations for this project consist of two different dredge profiles, both of which
will incorporate overdredging and backfilling areas along the pierhead line (PHL) (Figures 3

and 4). The dredging at Berths 145 and 146 will consist of: (1) constructing an underwater
steel bulkhead wall approximately 4.3 ft landward of the PHL; (2) dredging to elevation -57 ft
MLLW from the underwater bulkhead wall out to approximately 8.8 ft seaward of the PHL; and
(3) transitioning up to elevation -53 ft MLLW and continuing with a horizontal dredge line until it
daylights in the West Basin (Figure 3). The trough at the PHL will then be filled with quarry rock
to a final elevation of -53 ft MLLW.

Berth 147 currently consists of wharf structures, about one-third of which is constructed of
concrete (to the northeast of approximately 43+50) and two-thirds of which is creosote-treated
timber piles and decking (to the southwest of approximately 43+50) (Figure 5). The dredging at
Berth 147 will consist of: (1) dredging to elevation -65 ft MLLW from 36 ft landward of the PHL
out to 14 ft seaward of the PHL; (2) transitioning up from -65 ft MLLW on the landward side at a
2:1 slope until it daylights with the existing ground; and (3) transitioning up from -65 ft MLLW on
the seaward side at a 2:1 slope to elevation -53 ft MLLW and continuing with a horizontal
dredge line until it daylights (Figure 4). The footing along the PHL will then be reconstructed to
a final depth of -55 ft MLLW and transition up to -53 ft MLLW approximately 19 ft seaward of the
PHL. The final depth with continue at -53 ft MLLW until it meets the existing ground in the West
Basin.

It is anticipated that construction will include dredging operations using a derrick-mounted
clamshell dredge for materials below the mean higher high water elevation (+5.6 ft MLLW).
Dredge line tolerance is O ft above and 2 ft below horizontal dredge lines. Proposed design
slope-tolerances are 1 ft above and 0 ft below sloped portions of the proposed dredge area.
Core and boring dimensions have therefore included 2 ft overdredge allowances for horizontal
dredge lines and have assumed none for side slopes (Figures 3 and 4).

The total dredge volume of the project has been revised from that presented in the SAP (AMEC
2007) to approximately 260,500 cubic yards (cy). The final design differs from that in the SAP in
that the dredge footprint is now closer to the shoreline for a portion of Sites 1 and 2 (Figure 5).
Approximately 55,100 cy will be dredged from areas offshore of the PHL (Site 1: 18,500 cy,
Site 2: 36,600 cy). Material proposed for dredging landward of the PHL total 205,400 cy.

7151000604-0001\R0208-007v4.doc
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2.2 Previous Sediment Characterization Studies
2.2.1 Berth 144 Dredged Material Testing (Ogden 1996a)

Berth 144 lies adjacent to and north of the proposed project site, and was characterized in 1996
(Ogden Environmental and Energy Services [Ogden] 1996a). The characterization effort
included both land- and water-based sampling efforts. Three shoreline area sediment samples
were collected using upland borings advanced at a 60-degree under the shoreline slope. Tier Il
analyses were conducted on several individual strata; Tier Il and Il analyses were performed on
composite samples. The sediment in the shoreline samples of Berth 144 was generally free of
chemical contamination (Table 1), with the exception of the top stratum composite of the
shoreline area. Statistically significant toxicity was also observed in the top stratum composite
solid phase bioassays. Chemical testing of individual shoreline core sediment samples
revealed that Core 3 sediments contained elevated levels of the pesticide DDT and its
derivatives. The other two cores were virtually free of chemical contamination and were
therefore unlikely sources of toxicity.

Similar localized elevated chemistry results were observed in the offshore berthing area,
although toxicity was not observed. Chemistry analyses of individual core samples indicated
that elevated levels of polycyclic aromatic hydrocarbons (PAHs) were restricted to Core 1 of the
offshore Berthing Area. Core 1 displayed eight individual PAHs at levels above their associated
effects range median (ERM) levels while the other four cores did not display any PAHs above
their ERM levels. Elevated levels of PAHs were found in the worm and clam tissues of the
offshore (i.e., berth-side) bioaccumulation tests. Therefore, it was determined that the
bioaccumulation effects were limited to sediments in the vicinity of Berthing Area Core 1.

The results indicated that the majority of sediments were suitable for ocean disposal at LA-2;
dredging and ocean disposal of these sediments was completed in 2001. Upland disposal was
undertaken for sediments determined to be the likely source of contaminants resulting in
significant toxicity or bioaccumulation.

2.2.2 Berth 147 Dredged Material Testing (Ogden 1996b)

Sediments at Berth 147 were also characterized in 1996 (Ogden 1996b). The sampling design
at Berth 147 was similar to that employed at Berth 144. The shoreline samples consisted of
individual strata samples, one composite from each of the top, middle, and bottom strata, and
three samples from the underlying native layer. The final sample was a composite of offshore
samples collected using a vibracore. The four composite samples underwent full Green Book
Tier 1l testing while the individual strata samples and underlying native sediment samples were
tested for bulk sediment chemistry (Ogden 1996b). Results are summarized in Table 2. The
top stratum of the shoreline area sediments was the only sample that did not display statistically
significant toxicity in any of the tests. Observed toxicity and bioaccumulation was attributed to a
variety of chemical constituents in the remaining three samples. ERM values were exceeded
for a variety of PAHSs in the middle and bottom strata of the shoreline sediments as well as for
individual PAHs, mercury, and 4-4'-DDE in the berthing area sediments (Table 2).
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Table 1. Berth 144 - Bulk Sediment Chemistry and Summary Toxicity Results (Ogden 1996a)
Guideline
Values Shoreline Area
Top Middle Native Sediment
Stratum Stratum Berthing Area Reference
Analyte Units ERL | ERM | Composite | Composite Core 1 Core2 | Core3 Composite Sediment

Percent Solids % - - 23.4 20.9 23.3 23.4 12.9 32.2 24.4
Petroleum Hydrocarbons mg/kg - - 900 7 3 <0.5 <0.5 170 14
Total Organic Carbon (TOC) % - - 0.85 0.48 0.75 0.94 0.2 0.9 0.79
Arsenic mag/kg 8.2 70 5.6 6.6 7.8 4.1 2 6.6 25
Cadmium mag/kg 1.2 9.6 <0.1 <0.09 <0.2 <0.2 <0.08 <0.1 <0.09
Chromium mg/kg 81 370 21.8 16 36.9 42.2 135 34.6 22.4
Copper mag/kg 34 270 24.1 11.9 41.7 43.4 54 46.9 115
Lead mag/kg 46.7 218 16.5 51 16.5 17.2 5.3 38.6 7.7
Mercury mg/kg 0.15 0.71 0.074 0.04 0.078 0.066 0.015 0.27 0.021
Nickel mag/kg 20.9 51.6 15 9.7 30.4 34.3 7.5 16.8 10.7
Selenium mg/kg - - <0.4 <0.3 <0.8 <0.8 <0.3 <0.4 <0.4
Silver mag/kg 1 3.7 0.1 0.3 0.2 0.2 <0.1 0.2 0.2
Zinc mg/kg 150 410 87.5 37.4 77.9 86.3 23.5 93 46.3
Total Pesticides mag/kg - - 0.014 ND ND ND ND 0.013 0.049
Total PCBs mag/kg 2.7 180 ND ND ND ND ND 59 ND
Total Phenols mg/kg - - ND ND ND ND ND ND ND
Total Phthalates mag/kg - - 0.05 ND ND ND ND 0.18 ND
Total PAHs mg/kg 4.022 | 44.792 1.95 1.78 1.87 1.87 1.70 11.73 1.87
Total Organotins ng/kg - - ND ND ND ND ND 43.5 1.8
Apparent Tier Il Effects?* Yes No - - - Yes NA

Bold italicized values are above detection and exceed the Effects Range-Low (ERL) values; Effects Range-Median (ERM) values were not exceeded

Total polycyclic aromatic hydrocarbon (PAH) and polychlorinated biphenyl (PCB) concentrations were calculated by adding the results for analytes measured above detection + 1/2 the
detection limit for analytes below detection
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Table 2. Berth 147 - Bulk Sediment Chemistry and Summary Toxicity Results (Ogden 1996b)
Guideline
Values Shoreline Area
Top Middle Bottom Native Sediment
Stratum Stratum Stratum Berthing Area | Reference
Analyte Units ERL ERM | Composite | Composite | Composite | Core 1 Core2 | Core3 Composite Sediment

Percent Solids % - - 25.8 24.5 26 32.7 32 30.3 37.9 24.4
Petroleum Hydrocarbons mg/kg - - 15 9 2 2 <0.5 <0.5 240 14
Total Organic Carbon (TOC) % — — 0.4 0.61 0.68 1.6 1.5 1.6 1.5 0.79
Arsenic mg/kg 8.2 70 3.8 5.5 6.4 8.2 8.9 9 9.4 2.5
Cadmium mg/kg 1.2 9.6 <0.09 <0.09 <0.09 0.2 <0.2 <0.09 <0.12 <0.09
Chromium mg/kg 81 370 15.2 18.4 19.3 37.2 34.7 36.3 54.9 22.4
Copper mg/kg 34 270 55.3 22.2 22.4 37.3 295 33.6 78.1 11.5
Lead mg/kg 46.7 218 76.2 7.3 7.2 15.3 12.7 12.4 65.6 7.7
Mercury mg/kg 0.15 0.71 0.043 0.063 0.066 0.093 0.077 0.081 0.52 0.021
Nickel mg/kg 20.9 51.6 17 13.3 13.9 26.6 23.7 25.2 26.8 10.7
Selenium mag/kg - - <0.4 <0.4 <0.4 1 0.9 0.7 <0.5 <0.4
Silver mg/kg 1 3.7 0.3 0.3 0.1 0.3 0.2 0.3 0.4 0.2
Zinc mg/kg 150 410 49.3 49.3 48 92.9 86.1 85.7 136 46.3
Total Pesticides mag/kg - - ND ND ND ND ND ND 0.004 0.049
Total PCBs mg/kg 2.7 180 ND ND ND ND ND ND 83 ND
Total Phenols mg/kg — — ND ND ND 20.5 ND ND 6.8 ND
Total Phthalates mg/kg — — ND ND ND ND ND ND ND ND
Total PAHs mg/kg 4.022 44,792 1.96 13.24 7.78 10.69 2.13 3.80 15.59 1.87
Total Organotins na/kg — — ND ND ND ND ND ND 37.5 1.8
Toxic Effects Observed? No Yes Yes Yes NA

Bold italicized values are above detection and exceed ERL values; no ERM values were exceeded.
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2.2.3 Berths 145 through 147 Dredged Material Testing (AMEC 2003)

In 2003, AMEC was contracted by the Port to conduct a sediment characterization limited to
the offshore areas of Berths 145 through 147 to determine if ocean disposal was appropriate
at LA-2 or at an undetermined in-harbor aquatic disposal location (AMEC 2003). Test
sediment was collected using a vibracore at five locations within Site 1 and six locations
within Site 2. Each core was homogenized independently and subsampled for physical and
chemical testing. All sediments from within each site were then composited and subsampled
for the same suite of physical and chemical analyses.

Sediment chemistry results (Table 3) indicated levels of mercury that exceeded the effects
range low (ERL) values in almost all samples and exceeded the ERM in two samples.
Copper, lead, and nickel exceeded their respective ERLs in several cores at Site 1. At Site 2
arsenic, copper, and nickel also exceeded their respective ERLs in all cores. DDT exceeded
the ERL in 12 of 13 samples, but did not exceed the ERM. Organotins were also detected in
a portion of the sediments. In the bioassay and bioaccumulation tests (Table 4) no solid
phase toxicity was observed. Suspended particulate phase toxicity was observed in the

Site 2 bivalve larvae test; however, test data indicates it was likely caused by elevated levels
of unionized ammonia levels. No suspended particulate phase toxicity was detected in Site 1
or any of the other suspended particulate phase tests for Site 2. Dredging of these
sediments was not undertaken by the Port and 2003 testing results are now considered
outdated for dredged material disposal permitting purposes. The proposed effort is to obtain
data which is representative of current site conditions.
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Table 3. Berths 145 through 147 - Bulk Sediment Chemistry Results (AMEC 2003)
Site 1 Reference Sites
Harbor
Analyte Units ERL ERM 1-1 1-2 1-3 1-4 1-5 1-Comp | Ref LA-2 Ref
Metals
Arsenic mg/kg 8.2 70 5.78 4.18 7.50 4.07 2.56 3.83 ND 7.47
Cadmium mg/kg 1.2 9.6 0.656 0.187 0.532 0.232 0.227 0.259 ND 0.719
Chromium (total) mg/kg 81 370 43.7 21.0 46.4 30.2 17.2 28.0 135 45.4
Copper mg/kg 34 270 52.7 224 44.2 31.9 17.4 27.4 6.88 48.4
Lead mg/kg 46 218 235 14.3 50.7 23.9 23.2 19.7 3.97 26.8
Nickel mg/kg 20.9 51.6 29.7 11.1 19.7 14.8 10.3 15.4 6.74 27.2
Selenium mg/kg ND ND ND 0.748 ND ND ND ND
Silver mg/kg 1 3.7 0.301 ND 0.270 0.208 0.201 ND ND 0.879
Zinc mg/kg 150 410 99.6 514 92.3 65.5 43.8 60.6 345 111
Mercury mg/kg 0.15 0.71 0.200 0.164 0.452 0.259 0.119 0.211 0.032 0.191
Total PCBs ug/kg ND ND ND ND ND ND ND ND
Total Phenols ug/kg ND ND ND ND ND ND ND ND
Total Phthalates ug/kg 24 88 39 51 ND 44 51 83
Total Pesticides ug/kg 1.58 46.1 7.3 7.8 30 13.9 1.4 7.8 38 10
Total PAHs ug/kg 4022 44792 265 364 1130 782 166 488 ND ND
Dibutyltin ng/dry g ND ND ND ND ND 7.5 ND ND
Monobutyltin ng/dry g ND ND ND ND ND ND ND ND
Tributyltin ng/dry g ND ND 3.1 445 ND 40.8 ND ND

Bold italicized values are above detection and exceed ERL values
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Table 3. Berths 145 through 147 - Bulk Sediment Chemistry Results (AMEC 2003) (Continued)
Site 2 Reference Sites
Parameter Units ERL ERM 2-1 2-2 2-3 2-4 2-5 2-6 2-Comp | Ref LA-2 | Harbor Ref

Metals
Arsenic mg/kg 8.2 70 8.70 12.2 111 10.9 9.18 8.26 10.9 ND 7.47
Cadmium mg/kg 1.2 9.6 0.339 0.561 0.503 0.325 0.342 0.585 0.612 ND 0.719
Chromium (total) mg/kg 81 370 40.6 53.3 54.4 47.9 51.5 64.7 65.2 135 45.4
Copper mg/kg 34 270 40.7 85.3 73.0 50.0 58.4 65.1 83.2 6.88 48.4
Lead mg/kg 46 218 43.8 47.9 45.6 28.7 33.9 52.6 57.7 3.97 26.8
Nickel mg/kg 20.9 51.6 28.5 33.9 33.0 31.9 33.8 28.1 34.9 6.74 27.2
Selenium mg/kg 0.781 1.11 ND ND 1.04 ND ND ND ND
Silver mg/kg 1 3.7 0.192 0.310 0.256 0.169 0.169 0.245 0.239 ND 0.879
Zinc mg/kg 150 410 94.6 130 124 93.9 103 117 146 34.5 111
Mercury mg/kg 0.15 0.71 0.395 0.895 0.503 0.246 0.329 0.582 0.746 0.032 0.191
Total PCBs ug/kg ND ND ND ND ND ND ND ND ND
Total Phenols ug/kg ND ND ND ND ND ND ND ND ND
Total Phthalates ug/kg ND 21 140 170 65 120 170 51 83
Total Pesticides ug/kg 1.58 46.1 ND 12.3 4.7 ND 4.5 16 14.3 38 10
Total PAHs ug/kg 4022 44792 38 622 724 330 935 2570 1100 ND ND
Dibutyltin ng/dry g ND ND 13.3 ND ND ND ND ND ND
Monobutyltin ng/dry g ND ND ND ND ND ND ND ND ND
Tributyltin ng/dry g ND 35 156 11.8 7.5 ND ND ND ND

Bold values are above detection and exceed ERL values

Boxed values exceed ERM values
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Table 4. Berth 145 through 147 - Toxicity Results (AMEC 2003)
Suspended Particulate Phase* Solid Phase
. Menidia Mysid VTS Amphipod Mysid
Site Average
Average Average Mean Mean
: 3 Normal : X
Survival Survival Survival Survival
(percent) (percent) DEVE IR (percent) (percent)
(percent)
Control 100 96 99 90 96
Ocean Reference - - - 90 94
Harbor Reference 100 98 89* 89 100
Site 1 100 96 96* 91 94
Site 2 100 92 0* 88 94

* - Indicates statistically significant toxicity (p<0.05) in comparison to the respective reference or control treatment

¥ . Results from the 100 percent elutriate concentration
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3.0 SAMPLING DESIGN

This section includes the sampling approach and methodology, sediment collection
techniques, and handling and preservation protocols employed during the characterization
study.

3.1 Sediment Collection
3.1.1 Marine Sediment Collection

Sediment collection, handling, and preservation activities followed the procedures outlined in
the Green Book. TEG Oceanographic Services provided the vibracore equipment and
personnel used to sample sediments while Seaventures supported the collection effort by
providing vessel and logistical support. Test sediment was collected using the vibracore at
five locations within Site 1 and six locations within Site 2. Predetermined station latitude and
longitude data included in the SAP (AMEC 2007) were used with global positioning system
(GPS) instrumentation to locate station locations in the field. The accuracy of the differential
GPS system used for this sampling event was approximately 5 meters.

The vibracore deployed for this effort used a 4-inch-diameter aluminum (alloy 66030) Teflon-
lined tube connected to a stainless-steel nose piece. The vibrating unit is encased in
aluminum and uses electricity (240-volt, 3-phase, 26-amp) to drive two outer-rotating
vibrators. The vibracore head and tube were lowered by a hydraulic winch and vibrated until
resistance (e.g., hard clay) was encountered or at project depth. The vibracore was then
turned off, the tube extracted from the sediment and returned to the vessel. The sediment
was then extruded onto a tray, photographed, and visually examined for strata and other
notable characteristics.

The sediment cores collected at each location were homogenized independently.
Subsamples of the homogenate were transferred to labeled containers and kept in an iced
cooler for subsequent storage at 4° Centigrade (C). These subsamples included both large
volumes for compositing and immediate physical, chemical, and biological analyses
(composite samples), and smaller samples that were retained as archives.

3.1.2 Shoreline Sediment Collection

Shoreline sediments were collected from the portion of the project shoreward of the PHL
using a rig-mounted rotary boring drill. Augers were advanced into the sediments at an
approximate 30 degree angle at 5-ft increments and sediments collected from a 4-inch
diameter sleeve. Mr. Mahesh Mettu, a California-registered geologist, was on site to log the
sediments. Sediments were sampled such that three strata were sampled: material from
+5.6 ft MLLW to -20 ft MLLW (Upper Stratum); from -20 ft MLLW to -40 ft MLLW (Lower
Stratum); and material below an approximate elevation/depth of -40 ft MLLW (Native
Stratum) (Figure 4). Volumes of these strata were calculated to be 88,700 cy for the Upper
Stratum, 65,800 cy for the Lower Stratum, and 50,900 cy for the Native Stratum.

Two separate composite samples were generated from the two boring sites: an Upper
Stratum composite and a Lower Stratum composite. These samples were tested for bulk
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sediment chemistry, grain size characteristics, and biological testing. In addition, the native
sediments from each boring were analyzed for bulk sediment chemistry. Individual strata
archive material was retained for each of the individual borings.

3.1.3 Reference Sediment Collection

Reference sediment was collected at an uncontaminated site (33° 33.20' North latitude and
118° 10.80' West longitude) (Figure 2) located near the disposal site using a stainless-steel
pipe dredge as described in the SAP (AMEC 2007).

3.1.4 Control Sediment Collection

Control sediment is uncontaminated material obtained from the site of animal collection, and
was collected as described in the SAP (AMEC 2007). Control sediment bioassays were
performed concurrent to test and reference assays to assess the general fitness of the test
animals.

3.2 Sample Collection Documentation, Handling, and Delivery

Sample documentation followed procedures included in the SAP. The integrity of each
sample from the time of collection to the point of data reporting was maintained throughout
the study by preparing core and drill logs, filling out chain-of-custody forms at the time of
sample collection, and photographically documenting cores and discrete boring intervals.

Once samples were photographed and logged, sample material was homogenized,
subsampled for archival purposes, and retained for compositing (individual marine cores) or
retained for subsampling and compositing (individual boring strata). Immediately after
sample containers were filled (with sufficient headspace for freezing), all sample containers
were placed on ice in a cooler at 4°C (for archive samples and small volumes designated for
immediate testing) or held under ice (for large samples designated for compositing and,
following homogenization, for biological testing). Samples were delivered to laboratories on
1 November (marine samples) and 6 November (shoreline samples) 2007.

3.3 Sediment Analyses
3.3.1 Particle Size Analyses

Particle size analyses were conducted on all test sediment composites and the reference
sediment using the sieve and hydrometer method (American Society for Testing and
Materials [ASTM 1967]).

3.3.2 Chemical Analyses

Chemical analyses were conducted on test and reference bulk sediment samples as
described in the SAP (AMEC 2007) and Table 5. Analytes included total solids, ammonia,
sulfides (total and dissolved), total organic carbon, metals (including organotins), total
recoverable petroleum hydrocarbons, organochlorine pesticides, PAHs, PCBs, phenols, and
phthalates.
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Table 5. Test Species

Test Organism Taxon SPP SP* BP
Bivalve Larvae Mytilus galloprovincialis
Fish Menidia beryllina
Mysid Americamysis bahia
Amphipod Eohaustorius estuarius
Polychaete Neanthes arenaceodentata
Polychaete Nereis virens
Mollusk Macoma nasuta

SP - Solid Phase
SPP - Suspended Particulate Phase
BP - Bioaccumulation Phase

3.3.3 Bioassay Analyses - Toxicity and Bioaccumulation Tests

Bioassay analyses were conducted on the composite marine sediment samples within the
6-week holding time for bioassay sediments. The test series included bioassays conducted
on three sediment phases: (1) suspended particulate phase; (2) solid phase; and

(3) bioaccumulation phase. Each of these tests was performed in accordance with the
Green Book, the Inland Testing Manual (ITM), and EPA Region 9's General Requirements
for Sediment Testing of Dredged Material Proposed for Ocean Dumping (U.S. EPA 1991a).

The organisms to be tested in the three-phase bioassay series are outlined in Table 6. The
amphipod Ampelisca abdita was replaced with Eohaustorius estuarius due to organism
availability. Eohaustorius is a widely accepted test animal; test validity and conclusions
derived from the test results are unchanged as a result of this substitution.

Suspended particulate, solid, and bioaccumulation phase testing was conducted according to
procedures outlined in the SAP (AMEC 2007) and with guidance from applicable standard
methods (e.g., ASTM protocol [ASTM 1990]). Further description of the test methodologies
is presented in the bioassay testing report prepared by Nautilus Environmental (Appendix A).

A similar suite of chemical analyses to that used for test sediments was applied to the
bioaccumulation tissue samples. The constituents to be analyzed, along with their respective
detection limits, are presented in Table 5. As stated in the SAP (AMEC 2007) tissues
samples were frozen following their depuration period prior to delivery to CRG Marine
Laboratories, Inc. on 21 December 2007.
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Table 6. Recommended Methods for Sample Preparation and Analysis, and
Target Detection Limits for Sediments and Tissues
Sample Sediment Tissue
Analyte e nalyeis | Detection | Detestion
Methods Limits®® Limits®®

Total Solids (%) SM2540B/160.3 0.1 0.1
Total lipids (%) Gravimetric NA 0.05
Total organic carbon (%) 9060A 0.1 NA
Total ammonia (mg/kg) SM4500-NH3 B/E€ 0.2 NA
Total & Soluble Sulfides (mg/kg) 376.2M° 0.1 NA
Arsenic (mg/kg) 6020¢ 0.1 0.05
Cadmium (mg/kg) 6020° 0.1 0.05
Chromium (mg/kg) 6020¢ 0.1 0.05
Copper (mg/kg) 6020 0.1 0.05
Lead (mg/kg) 6020° 0.1 0.05
Mercury (mg/kg) 7471A° 0.02 0.02
Nickel (mg/kg) 6020¢ 0.1 0.05
Selenium (mg/kg) 6020¢ 0.1 0.05
Silver (mg/kg) 6020° 0.1 0.05
Zinc (mg/kg) 6020° 1.0 0.05
Organatins (ug/kg) Krone et al." 3.0 NA
TRPH (mg/kg) 418.1m¢ 5.0 NA
PAHs® (ug/kg) 8270c*® 20 5

Chlorinated Pesticides' (ng/kg) 8081A% 0.5-30 5

PCBs? (ug/kg) 8082%9 20 20

Phenols (ug/kg) 8270C* 20 -100 NA
Phthalates (ug/kg) 8270C* 10 NA

® 2 o T o

g
h

Sediment minimum detection limits are on a dry-weight basis. Tissue minimum levels are on a wet-weight basis
Reporting limits provided by Calscience Environmental Laboratories, Inc. and CRG Marine Laboratories Inc.
Standard Methods for the Examination of Water and Wastewater, 19th Edition APHA et al. 1995

EPA 1986-1996. SW -846. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd Edition
Includes naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene), fluoranthene, pyrene,
benzo(a)anthracene, chrysene, benzo(b,k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene,
dibenzo(a,h)anthracene, benzo(g,h,i)perylene

Includes aldrin, a-BHC, B-BHC, y-BHC (lindane), 6-BHC, chlordane, 2,4- and 4,4-DDD, 2,4- and 4,4-DDE, 2,4- and
4,4-DDT, dieldrin, endosulfan | and Il, endosulfan sulfate, endrin, endrin aldehyde, heptachlor, heptachlor epoxide,
and toxaphene.

Includes Aroclors 1016, 1221, 1232, 1242, 1248, 1254, 1260, and 1262

Krone et al. 1989, or similar (e.g. Rice, C.D. et al. 1987)

PAH — polycyclic aromatic hydrocarbon

PCB — polychlorinated biphenyl

TRPH - total recoverable petroleum hydrocarbons
mg/kg — milligrams per kilogram (parts per million)

pg/kg — micrograms per kilogram (parts per billion)
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4.0 RESULTS

4.1 Sediment Collection

As described in the SAP (AMEC 2007), the sample collection effort was documented using
core logs and photography. Core and boring logs can be found in Appendix B; photographs
of cores and borings are found in Appendix C.

4.1.1 Marine Sample Collection

Sediment collection took place on 29 and 30 October 2007 from the vessel Early Bird.
Sample locations were identified using a differential GPS unit; proposed and actual sampling
locations are presented in Figure 5. Several issues arose with respect to locating
appropriate sampling locations:

e Upon locating the pre-designated location for Core 1-1 (using latitude and longitude data
from the SAP), calculations using on-site bathymetric data and known dimensions of the
proposed dredge prism indicated an approximately 1-ft core, compared to a target 11-ft
core presented in the SAP. Station 1-1 was therefore re-designated at a location closer
to the shoreline (Figure 5).

e |n addition, the latitude and longitude data in the SAP (AMEC 2007) for Stations 2-3 and
2-4 were identical. The map included in the SAP was used to identify landmarks and the
station location. As a result, sediments reported herein as Core 2-3 were sampled from
the perimeter of the dredge area at the location identified in the SAP as Core 2-4
(Figure 5 of the SAP). Core 2-4 was sampled at a location originally identified as Station
2-3.

¢ Following the sampling effort, updated design information became available, and as a
result the dredge prism was changed slightly in the vicinity of the offshore boundary of
Sites 1 and 2. Due to the change, one core was collected from outside the project
boundary (Core 2-3) and two cores were collected from within the project boundary, but
may have achieved a refusal depth below the vertical limit of dredging (Cores 2-5 and
1-1) (Figure 5). However, based on the close proximity of the sampling locations to the
project area, the sediments tested remain representative of sediments within the project
dredge prism.

Cores collected from Site 1 generally did not achieve project depth due to core refusal in
highly consolidated sediments, but are generally representative of the top 5 to 8 ft of
sediment (Table 7). Half of the Site 2 cores achieved greater than 90 percent recovery of
proposed dredge samples; the remaining 3 cores within Site 2 achieved varying levels of
recovery (Table 7).
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Table 7. Marine Core Log Summary
Target
. Position Recovery Core
. Coring Number of .
Site Location Cores (Latitude, (Core Recovery Comments
Longitude) Depth) (ft)*
(ft)
Core 0 exhibited poor recovery of highly consolidated material,
33°45.627 therefore discarded and location shifted shoreward. Good
118°16.395 / recovery in Core 1. Top of core down: 4.5 ft dark gray silt; 0.5 ft
11 2 33°45 627 7.5/16 25/8 transition with gray fine sand; 3 ft tan/brown/gray consolidated
118°16.393 clayey silt with fine sand. Archive collected from top layer 1-1A.
Top of core down: 4.5 ft loose gray silt. Gravel in plug. Core 1:
Gravel in plug at 6 ft, otherwise consistent. Core 2: Very
1-2 2 33°45.660 17 45/5 consistent; off of 37+50, approximately 10 ft off bumper. Material
118°16.379 more consolidated at depth.
1 Top of core down: 1.5 ft gray/brown loose silt; 1.5 ft gray/black silt;
1-3 1 33°45.691 1 75 4.5 gray fine sand. Early Bird located off of 35+25; 25 ft off of
118°16.373 ’ bumper. Very nice core. Bottom sandy material very consistent
with other area cores.
Core 2 collected for additional volume; achieved better recovery.
33°45.709 Core 2, top of core down: 1.5 ft gray/tan silt; 1.0 ft dark gray black
1-4 2 118°1é 366 10.5 5/6 find sand; 0.5 ft dark gray black silt; 0.5 dark gray/black fine sand;
’ 2.5 ft gray/blue fine sand. Core 1 and Core 2 very consistent,
Core 1 bottom material with slightly lighter color.
Top of core down: 1 ft gray fine sand; 0.5 ft gray fine — medium
33°45.734 sand; 5.5 ft gray fine sand. At 32+50 (no further north due to bow
1-5 1 118°1é 355 10.5 7 lines of berthed vessel Mol Express). Almost no surficial ‘fluffy’
' layer. Additional fine/medium sand lens noted 5 ft from top prior to
homogenization.
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Table 7. Marine Core Log Summary
Target
Cori Position Recovery Core
. oring Number of .
Site Location Cores (Latitude, (Core Recovery Comments
Longitude) Depth) (ft)*
(ft)
Top of core down: 1 ft tan/gray loose silt; 4 ft black/gray loose silt;
21 1 33°45.497 20 13 0.5 ft transition; 7.5 ft gray consolidated clay/silt. Transition with
118°16.447 shell hash and fine sand. Petroleum odor at 4 ft down from top
(archive 2-1A [discrete]).
33°45.525 Top of core down: 1 ft light gray/tan loose silt; 1 ft dark gray silt
2-2 1 on 10 9 with some sand lenses; 2 ft gray silt; 5 ft light gray silt. Some shell
118°16.445 . .
hash in lower 2 ft of silt.
Top of core down: 4.5 ft gray loose silt; 4.5 ft gray compact silt;
0.5 ft gray silt; 1 ft gray/brown silt; bottom 0.5 ft blue-gray compact
23 1 33°45.589 1 1 clayey silt. 1.5 ft plug of Tan silt. Plug very compact with lighter
118°16.418 colored inclusions, rust spots. At 4.5 ft from top, layer of cream
colored micro strata/layers (photo) and 1 inch-thick shell hash
(Tagelus).
2 Top of core down: 1 ft black/dark gray loose silt; 1.5 ft black silt
with odor; 6 ft very consolidated gray silt with clay. Appeared that
2.4 1 33°45.544 o5 85 GPS of 2-4 and 2-3 are identical and therefore collecting this
118°16.427 ’ sample in vicinity of where 2-3 is designated. Refusal at 10 ft.
Bottom layer: very little shell hash. Middle black layer with odor of
petroleum and therefore archived as 2-4A.
Top of core down: 2 ft dark gray/black silt with oyster/ mussel
o5 1 33°45.608 135 5 shell at surface; 3 ft blue-gray compact clay/silt. Original station
118°16.403 ) location at project depth moved location landward to area
proposed for dredging to -57 ft
Top of core down: 1.5 ft black silt with shell hash; 4 ft black silt; 1
26 1 33°43.816 125 115 ft transition; 5 ft consolidated gray silt with clay and shell hash.
118°13.326 ’ ' Archive collected from 4 ft below surficial muck and shell. Shell
hash in lenses at -4.5 ft; -8.5 ft from top.

! Recovery was the linear measure of material obtained once extruded from the core liner

ft - foot/feet
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4.1.2 Shoreline Sample Collection

Initial borings were collected on 29 and 30 October 2007. Soil borings, Boring B1 and
Boring B2, were installed at an approximate angle of 30 degrees using a hollow-stem-auger
drill rig, utilizing a 5-inch-diameter drill bit to create an 8-inch-diameter borehole. Soil
samples for lithologic logging and laboratory analysis were collected using a 2.5-inner
diameter (3-inch outer diameter) by 5-foot-long core barrel sampler. Lithologic logging was
performed using ASTM Test Method D 2488, utilizing the Unified Soil Classification System
(USCS). Both soil borings were installed in areas covered with asphaltic concrete to depths
of approximately 0.5 ft below ground surface (bgs) followed by fill material to a depth of
approximately 5 ft (as measured linearly from the surface). These materials were discarded
as soils and were not further characterized as part of this study.

In soil Boring B1, petroleum odor was detected approximately from 6.5 through 11 linear ft
interval, and coincided with photoionization detector (PID) readings ranging from 0.2 to

42 parts per million (ppm) across the same depth interval (indicating the presence of volatile
organic compounds). The lithology of Boring B1 was predominantly silty sand to a depth of
approximately 35 linear ft underlain by clay and silty clay, with a lens of sand between
approximately 50 to 51.5 linear ft. Wood chips were identified in the sample collected at the
6.5 linear ft interval, and shells were identified in samples collected from 27, 30, 46.5, 50, 60,
and 70 linear ft intervals.

In soil Boring B2, odor was detected between 60 and 65 linear ft, and coincided with PID
readings ranging from 0.9 to 2.4 ppm. Odor was also detected between 70 and 79 linear ft,
and coincided with PID readings ranging from 0.0 to 3.0 ppm. The general lithology of
Boring B2 was silty sand to a depth of approximately 20 linear ft. These silts and sands were
underlain by a 10-foot-thick clay layer to approximately 30 linear ft, followed by a layer of
fine-grained sand between 30 and 45 linear ft, silty sand from 45 to 50 linear ft, and clay from
50 to 80 linear ft. Shells were identified in samples collected from 40, 46, 52, and 56-57
linear ft intervals.

For both Boring B1 and B2, recovery of materials from the Upper Stratum (i.e., +5.6 ft MLLW
to -20 ft MLLW) was extremely limited due to its highly sandy nature; volumes from these
samples were insufficient to conduct biological testing. Therefore, following consultation
among staff geologists and the drilling contractor, it was determined that a modified method
of coring would be used to sample the Upper Stratum. The drill rig was reconfigured to
collect continuous samples using a vertical direct-push approach (as opposed to angled split-
spoon). The dredge prism dimensions were reviewed and it was determined that the boring
entry site was far enough seaward that the vertical approach would collect materials
proposed for dredging, as shown on Figure 4. The second sampling of the Upper Stratum
was conducted on 2 November 2007 and achieved target sample recoveries. Sediment
characteristics were generally consistent with those observed during the initial drilling effort.
Upper Stratum samples consisted solely of material collected using the vertical approach,
and data associated with the Upper Stratum is representative of the area sampled vertically
(Figure 4).
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4.1.3 Reference Sediment Collection

Reference sediments were collected on 28 October 2007 using a pipe dredge at the
reference sediment collection site identified in the SAP (AMEC 2007). Materials consisted of
fine sand with silt and were visually and texturally consistent with reference sediments
collected from the site for previous sediment testing efforts.

4.2 Test Results

The following subsections summarize the analyses conducted on the test and reference
sediments. Tables containing a greater level of detail, along with respective original
laboratory reports can be found in Appendices D (particle size), E (bulk sediment chemistry),
and F (bioaccumulation tissue chemistry). As stated above, the bioassay testing report is
included as Appendix A.

4.2.1 Physical Parameter Test Results

Particle-size analyses were undertaken on the composite samples and revealed that test
sediments were generally dominated by the silt fraction. Gravels and coarse sands were not
observed in any of the samples. The Upper Stratum composite was the exception to this
generalization: while a high proportion of the material was silt (>37 percent), it is best
described as a fine sand (Table 8).

Table 8. Summary of Particle-Size Analyses Results

Samble | pecenation | el [oomes e Ters] o | T
Coarse | Medium | Fine y
Reference Fine sand 0.0 0.0 0.0 58.2 34.4 7.4
Site 1 Silt 0.0 0.0 0.0 5.2 66.1 28.8
Site 2 Silt 0.0 0.0 0.0 18.6 58.2 23.3
Upper Stratum Fine sand 0.0 0.0 7.1 45.0 37.3 10.6
Lower Stratum Silt 0.0 0.0 45 25.0 50.8 19.7

4.2.2 Bulk Sediment Chemistry Results

Bulk sediment chemistry was conducted on the composite samples, the two native strata of
the shoreline borings, and for individual core/borings for Site 2 and the Lower Stratum.
General chemistry analyses results (Table 9) conducted on the bulk sediments indicated that
all parameters were within the expected ranges for sediments collected from industrial
harbors in southern California. Ammonia concentrations were noticeably higher in Site 2 and
Lower Stratum sediments (29 and 30 mg/dry kg) when compared to reference sediment
concentrations (9.9 mg/dry kg).
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Table 9. Summary of Composite General Chemistry Results - Shoreline Sites
Upbper Lower Native Native
Compound Site 1 Site 2 PP Stratum Stratum Reference
Stratum Stratum
Core B1 Core B2

Ammonia (as N) (mg/dry kg) 5 29 4 30 39 43 9.9
Total Organic Carbon (percent) 0.67 1.3 0.94 0.93 0.78 0.83 ND
Moisture (percent) 30.3 34.1 24.7 31.1 29.1 29.3 29.6
Solids, Total (percent) 69.7 65.9 75.3 68.9 70.9 70.7 70.4
Sulfide, Dissolved (mg/dry kg) ND ND ND ND ND ND ND
Sulfide, Total (mg/dry kg) 49 39 ND ND 0.14 1.4 ND
TRPH (mg/dry kg) 38 ND 110 ND ND ND ND

mg/dry kg
ND

REF
TRPH

milligrams per kilogram, dry weight
not detected above the reporting limit

Reference Site sediments

total recoverable petroleum hydrocarbons
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Metals ERL values were exceeded for arsenic, copper, mercury, nickel, and zinc in the marine
samples. However, none of the results were greater than twice the ERL (and therefore well
below the ERM) (Table 10), with the exception of the mercury concentration in Site 2 sediments
(0.449 mg/dry kg, compared to an ERL of 0.15 and an ERM of 0.71). The absence of metal
ERL exceedances for the shoreline composite samples was striking: the only exception was the
nickel concentration in the Lower Stratum sediments (22.8 mg/dry kg), a slight exceedance of
the respective ERL value (20.9 mg/dry kg) (Table 10). Metal concentrations in the Native
Stratum samples (discrete grabs collected at the bottom of each boring) were incrementally
higher than values in the Lower Stratum, but high enough to exceed the ERL values for copper
and nickel for both native stratum samples, and to exceed the arsenic and zinc ERLSs in the
native stratum of Boring B2. Butyltins were detected in marine samples, but not in shoreline or
reference samples (Table 10).

Organic compounds were detected in all sediment samples tested, including the reference
sediments (Table 11). The data is summarized by analyte class below:

o DDT compounds were the only pesticides detected, and were made up of 4,4’-DDD and
4,4'-DDE. Total DDT concentrations in Site 1, Site 2, and Upper Stratum sediments (5.4
ug/dry kg, 11, ug/dry kg, and 10.9 ug/dry kg, respectively) exceeded the ERL value (1.58
ug/dry kg), but were well below the ERM value (46.1 pg/dry kg) (Table 11). The
concentrations observed in test sediments were not markedly different from the Reference
sediment concentration (6.2 pg/dry kg). DDT compounds were not detected in the Lower
Stratum or either of the native stratum grab samples.

o PCBs, consisting solely of Aroclor 1254, were detected in both Site 1 and Site 2 sediments
(24 and 54 ug/dry kg respectively), but were below the reporting limit for Upper Stratum,
Lower Stratum, and Reference sediments. Detected values exceeded the ERL
concentration 22.7 ug/dry kg), but were below the ERM value (150 ug/dry kg )(Table 11).

¢ PAHs were detected in all test sediments, but were absent from reference sediments. The
low-molecular weight PAH (LPAH) ERL value (552 pg/dry kg) was not exceeded in any of
the samples; the high-molecular weight PAH (HPAH) ERL value (1,700 ug/dry kg) was
exceeded only in Site 2 sediments (1,946 pg/dry kg). PAHs were not detected in the Native
Stratum B1 sample. The Native Stratum Core B2 sample values were slightly higher
compared to the Lower Stratum data (Table 11), but did not exceed ERL values for LPAHs
and HPAHs. The total PAH ERL value was not exceeded for any of the samples. Several
individual PAH ERL values were exceeded in sediments sampled from Site 2 (acenapthene,
fluorine), the Upper Stratum (acenaphthene, fluorine), the Lower Stratum (acenaphthene,
fluorine, and anthracene) and the Native Stratum samples (Appendix E). ERM value
exceedances (individual and total) were not observed in any of the data.

e Phenols were observed in Site 1, Site 2, Lower Stratum, and Core B2 of the Native Stratum
sediment samples (Table 11). Phenols were not detected in Upper Stratum sediments, and
otherwise ranged from 15 ug/dry kg (Site 2) to 1230 ug/dry kg (Native Stratum Core B2).

¢ Phthalates were observed in all samples, ranging from 48 ug/dry kg in the Lower Stratum
sediments to 181 ng/dry kg in Site 1 sediments (Table 11). Native Stratum concentrations
(73 ng/dry kg and 84 ng/dry kg for Cores B1 and B2 respectively) were consistent with
Reference sediment levels (75 pg/dry kg).
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Table 10. Summary of Bulk Sediment Metals Results
Marine Samples Shoreline Samples
MetEl ERL ERM Native Native Reference
(il L) Site 1 Site 2 Slﬂrggjrrn SL,[;);,\[IE% Stratum Stratum
Core B1 Core B2
Arsenic 8.2 70 6.59 10.1 4.18 7.42 7.46 8.34 2.27
Cadmium 1.2 9.6 0.239 0.445 0.14 0.176 0.178 0.189 ND
Chromium 81 370 33.8 48.5 18 32.2 36 44.7 24.9
Copper 34 270 41.2 69.9 18.9 30.9 34.3 37.7 11.1
Lead 46.7 218 20.5 38 10.2 7.64 9.09 10.6 5.18
Mercury 0.15 0.71 0.164 0.449 0.0421 0.0635 0.0853 0.0775 0.032
Nickel 20.9 51.6 18.5 29.7 12.7 22.8 254 30.1 11.9
Selenium NA NA ND ND ND 1.09 ND 0.867 ND
Silver 1 3.7 ND 0.212 ND ND 0.146 0.155 ND
Zinc 150 410 139 164 136 133 109 158 106
Total Butyltins 30 37 ND ND ND ND ND

Bold ltalic - indicates exceedance of the respective ERL value.
mg/dry kg— milligrams per kilogram, dry weight

NA — not available/none established.
ND — not detected above the reporting limit
REF — Reference Site sediments
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Table 11. Summary of Bulk Sediment Organic Compound Results

Marine Shoreline
Cor?dpouknd ERL ERM Uooer | Lower Native Native REF
(ng/dry kg) Site 1 Site 2 Str%rt)um Stratum | Stratum Stratum
Core B1 Core B2

Pesticides and PCBs
4,4'-DDD 2 20 ND ND 7 ND ND ND ND
4,4'-DDE 2.2 27 5.4 11 3.9 ND ND ND 6.2
Total DDTs 1.58 46.1 5.4 11 10.9 ND ND ND 6.2
PCBs (Aroclor 1254) 22.7 180 24 54 ND ND ND ND ND
Semivolatile Organics

Total LPAHs 552 3,160 52 528 200 385 ND 659 ND

Total HPAHs 1,700 9,600 1,331 1,946 703 65 ND 307 ND
TOTAL PAHs 4,022 44,792 1,383 2,474 903 450 ND 966 ND
Total Phenols NA NA 65 15 ND 268 ND 1230 ND
Total Phthalates NA NA 181 153 168 48 73 84 75
Bold Italic — indicates exceedance of the respective ERL value
ERL — Effects Range - Low values (Long et al 1995)
ERM — Effects Range - Median values (Long et al. 1985)
HPAHSs — high molecular weight PAHs
LPAHs — Low molecular weight PAHs
png/dry kg — micrograms per kilogram, dry weight
NA — not available/not established
ND — not detected above the reporting limit
PCB — polychlorinated byphenyl
PAH — polynuclear aromatic hydrocarbon
REF — Reference Site sediments
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4.2.3 Solid Phase Toxicity Testing Results

Solid phase toxicity results for the amphipod (Eohaustorius) and worm (Neanthes) tests are
summarized in Table 12. Reference sediment survivorship was 90 and 100 percent,
respectively, for amphipod and polychaete tests.

For the amphipod test, a one-way analysis of variance (ANOVA) test detected a statistically
significant difference among sites (p<0.001); subsequent one-tailed t-tests indicated that Site
2 and Lower Stratum sediments exhibited statistically reduced survival (both 59 percent)
when compared to reference sediment data (90 percent) (p<0.5) (Appendix A). In addition,
these results were greater than 20 percent different from the reference sediment survival.
Therefore, on the basis of the amphipod test results, the Green Book limiting permissible
concentration (LPC) criteria for benthic impacts were not met for Site 2 and Lower Stratum
composite samples. Possible causes and implications of these test results are discussed
further in Section 5.

For the solid phase polychaete test, a one-way ANOVA test did not detect a statistically
significant difference among sites (p<0.05).

Table 12. Solid Phase Toxicity Test Results

Site Amphipod ' Polychaete '
Mean Percent Survival Mean Percent Survival
Control 92 100
Reference 90 100
Site 1 88 100
Site 2 59* 92
Upper Stratum 87 96
Lower Stratum 59* 92

Bold* - Statistically significant reduced survivorship and greater than 20 percent difference compared to Reference value.

4.2.4 Suspended Particulate Phase Results

Suspended particulate phase tests were conducted using Menidia (fish), mysids (shrimp),
and mussel (bivalve) larvae as described above; results are summarized in Tables 13 and
14. For the Menidia test, statistically reduced survivorship was determined using Dunnett's
Multiple Comparison test (p<0.05). Toxicity was observed in the 100-percent elutriate
concentration treatment for Site 2 and Lower Stratum sediments (45 and 43 percent,
respectively), and in the 50-percent elutriate concentration for Lower Stratum sediments
(68 percent) (Table 13). Median lethal concentrations (LCs,) were calculated to be 97 and
98 percent for the Site 2 and Lower Stratum sediments, respectively.
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Table 13. Suspended Particulate Phase Test Results -

Menidia and Mysid Survival Tests
Elutriate Menidia - Mean Percent Survival Mysid - Mean Percent Survival

Concentration

. . Upper Lower . . Upper Lower

(percent) Sitel | Site2 | giatum | stratum | S | S€2 1 giratim | stratum

Control (0) 88 88 88 88 95 95 95 95
10 85 98 87.5 75 100 100 95 98
50 100 75 93 68* 98 98 98 98
100 95 45* 85 43* 95 93 95 80
LCs0/ECso >100% 97% >100% 98% >100% | >100% >100% >100%
Bold and* - statistically significant reduction from the control (t-test, p< 0.05)
ECso — median effect concentration
LCso — median lethal concentration

Table 14. Suspended Particulate Phase Test Results -

Bivalve Development Test
Elutriate Bivalve - Mean Percent Normal Development
Concentration U
. . pper Lower
(percent) el SIS 2 Stratum Stratum

Control (0) 82 82 81 81
10 72 77 71* 77
50 73 2.4* 74* 1.4*
100 78 0.2* 65* 0.8*
LCso/ECso >100% 20.5% >100% 20.1%

Bold and * - statistically significant reduction from the control (t-test, p< 0.05).

ECso
LCso

— median lethal concentration.
— median lethal concentration.

For the mysid test, statistically reduced survival was not observed for any of the test
sediments when compared to the control survivorship (95 percent) (Table 13). This was true
for all elutriate concentrations; LCs, values were all greater than 100 percent.

Bivalve larvae development exhibited a pattern similar to that of the Menidia test: normal
development was greatly reduced in the 100-percent elutriate treatments for Site 2 and
Lower Stratum sediments (0.2 and 0.8 percent, respectively) (Table 14). Median effects
concentrations (ECs,) were calculated to be approximately 20 percent for both sediments. In
addition, a statistically significant reduction in normal development was observed for several
elutriate concentrations of the Upper Stratum sediments; however, the magnitude of these
reductions was minor and the ECs, calculated to be greater than 100 percent.
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According to the Green Book, the LPC criteria for suspended particulate phase tests are to
be determined relative to potential water quality impacts at the disposal site. The LPC
criterion is considered met if the dredged material concentration remains at less than

1 percent of the LCs, or ECs at the boundary of the disposal site during the initial 4-hour
mixing period and is less than 1 percent of the LCs or ECs, at the boundary of the disposal
site at the end of the mixing period.

To make this determination, the STFATE module of the Automated Dredging and Disposal
Alternatives Management Systems (ADDAMS) model (Schroeder and Palermo 1990) was
run under the scenario most likely to result in an LPC exceedance: the 20 percent ECx
value associated with the bivalve larvae development results for Site 2 and Lower Stratum
sediments. Other input parameters derived from data collected as part of this effort (e.g.,
grain size data), the bathymetric and oceanographic characteristics of the LA-2 Ocean
Dredged Material Disposal Site, general assumptions relating to disposal methodology (e.g.,
4,000 cy split-hull scow), and default coefficients and parameters within the module program.

The model was initially run for a 4-hour period with the result that the plume had passed
outside of the model space boundary. For a second run of the module, the model space was
expanded and module output file indicated that the “toxicity criteria for the disposal site was
not violated.” The suspended particulate phase LPC criterion was therefore met for the
worst-case scenario (i.e., for bivalve larvae development toxicity associated with Site 2 and
Lower Stratum sediments).

4.2.5 Bioaccumulation Exposure Test Results

Clam and worm bioaccumulation tissues were tested for metals and organic compound
concentrations to assess whether tissues exposed to test sediments accumulated higher
levels of contaminants than organisms exposed to reference sediments. When mean test
tissue concentrations were higher than in respective reference tissues, statistical
comparisons were undertaken to determine elevated levels were statistically elevated.
Statistical tests were only undertaken when at least four of the five replicates exhibited
detectable levels of an analyte, and consisted of one-tailed t-tests assuming equal variance
for cases in which all five replicates of each test group had detectable levels of an analyte. If
the number of replicates with detectable levels of an analyte differed between test and
reference groups, an assumption of unequal variance was adopted.

Metal concentrations in both clam and worm tissues were low (Tables 15 and 16). Although
some test tissues contained elevated concentrations, statistically significant results were
attributable to low variance associated with replicate data for each test sediment treatment.
In all cases, statistically elevated metals were less than twice the concentration observed in
the reference sediment-exposed tissues.

Worm tissues appeared to be more prone to organic compound bioaccumulation than clams
(Table 17). DDT compounds were detected in worm tissues exposed to Site 1, Site 2, and
Upper Stratum sediments (DDTs were the only pesticides detected); statistical comparisons

7151000604-0001\R0208-007v4.doc
Page 30



Port of Los Angeles
Berths 145-147 Dredged Material Characterization Study

March 2008
Table 15. Metals Bioaccumulation Results - Clam Tissues
Metal Site 1 Site 2 Lower Stratum Upper Stratum Reference

(mg/dry kg) Average SE Average SE Average SE Average SE Average SE
Arsenic (As) 22.2 2.2 22.8 1.2 20.2 1.2 21.6 0.8 20.7 1.0
Cadmium (Cd) 0.273 0.013 0.270 0.011 0.287 0.020 0.277 0.020 0.274 0.028
Chromium (Cr) 1.26 0.11 1.21 0.10 1.47 0.36 1.24 0.35 1.26 0.22
Copper (Cu) 8.08 0.72 9.63 0.51 12.15 0.93 12.71 1.37 7.91 0.78
Lead (Pb) 1.76 0.16 2.00 0.09 111 0.10 1.22 0.07 1.06 0.08
Mercury (Hg) - - 0.079 - 0.080 - 0.080 - 0.080 -
Nickel (Ni) 2.44 0.20 2.69 0.08 2.88 0.35 2.36 0.24 2.67 0.23
Selenium (Se) 231 0.24 2.27 0.06 2.28 0.15 2.18 0.02 2.23 0.12
Silver (Ag) 0.376 0.026 0.491 0.024 0.501 0.020 0.477 0.021 0.361 0.030
Zinc (Zn) 95.0 9.0 94.4 2.2 86.4 4.8 81.2 2.9 86.6 4.0
Bold ltalic — Statistically significant higher result observed in test tissue compared to reference tissue concentration (n=5, p<0.05)
SE — Standard Error
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Table 16. Metals Bioaccumulation Results - Worm Tissues
Metal Site 1 Site 2 Lower Stratum Upper Stratum Reference
(mg/dry kg) Average SE Average SE Average SE Average SE Average SE

Arsenic (As) 14.13 0.51 15.71 0.71 15.47 0.45 16.55 1.08 14.66 1.03
Cadmium (Cd) 0.123 0.003 0.139 - 0.184 - 0.198 0.008 0.179 0.009
Chromium (Cr) 0.453 0.123 0.910 0.370 0.891 0.282 0.870 0.250 0.630 0.191
Copper (Cu) 5.01 0.23 5.84 0.32 6.72 0.44 7.60 0.21 7.35 0.28
Lead (Pb) 0.451 0.026 0.600 0.034 0.375 0.024 0.568 0.074 0.430 0.033
Mercury (Hg) 0.056 0.003 0.064 0.003 0.074 0.002 0.093 0.008 0.080 0.006
Nickel (Ni) 0.80 0.09 1.18 0.26 1.36 0.23 1.49 0.20 1.08 0.17
Selenium (Se) 2.05 0.08 231 0.08 2.22 0.05 2.57 0.08 2.18 0.02
Silver (Ag) 0.130 - 0.162 - 0.211 0.016 0.173 0.015 0.303 0.023
Zinc (Zn) 84.9 10.2 101.3 10.5 122.7 14.5 99.5 8.9 145.0 6.9

Bold ltalic — Statistically significant higher result observed in test tissue compared to reference tissue concentration (n=5, p<0.05)

mg/dry kg — milligrams per kilogram, dry weight

SE — Standard Error
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Table 17. Metals Bioaccumulation Results - Clam Tissues
Metal Site 1 Site 2 Lower Stratum Upper Stratum Reference

(mg/dry kg) Average SE Average SE Average SE Average SE Average SE
Arsenic (As) 22.2 2.2 22.8 1.2 20.2 1.2 21.6 0.8 20.7 1.0
Cadmium (Cd) 0.273 0.013 0.270 0.011 0.287 0.020 0.277 0.020 0.274 0.028
Chromium (Cr) 1.26 0.11 1.21 0.10 1.47 0.36 1.24 0.35 1.26 0.22
Copper (Cu) 8.08 0.72 9.63 0.51 12.15 0.93 12.71 1.37 7.91 0.78
Lead (Pb) 1.76 0.16 2.00 0.09 111 0.10 1.22 0.07 1.06 0.08
Mercury (Hg) - - 0.079 - 0.080 - 0.080 - 0.080 -
Nickel (Ni) 2.44 0.20 2.69 0.08 2.88 0.35 2.36 0.24 2.67 0.23
Selenium (Se) 2.31 0.24 2.27 0.06 2.28 0.15 2.18 0.02 2.23 0.12
Silver (Ag) 0.376 0.026 0.491 0.024 0.501 0.020 0.477 0.021 0.361 0.030
Zinc (Zn) 95.0 9.0 94.4 2.2 86.4 4.8 81.2 29 86.6 4.0

Bold ltalic — Statistically significant higher result observed in test tissue compared to reference tissue concentration (n=5, p<0.05)

SE — Standard Error
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were not undertaken due to a lack of detectable DDT compounds in the reference sediment-
exposed worm tissues. PCBs were detected in worm tissues exposed to Site 1, Site 2, and
Lower Stratum sediments; while marine sediments produced statistically significant results
(1,157 and 1,531 ug/dry kg in Sites 1 and 2 compared with 214 ug/dry kg in reference
tissues), shoreline sediment-exposed tissues contained either less than the reference levels
(191 pg/dry kg in the Lower Stratum) or were not detected (Upper Stratum tissues).

Worm tissue total PAHs concentrations were statistically elevated in all test sediments when
compared to the mean reference levels (Table 17). A similar pattern was observed in clams,
with the exception that the Lower Stratum sediment-exposed tissues were not statistically
elevated. However, the lack of statistical difference between the Lower Stratum and
Reference concentration data was likely due to a high level of variance among replicate data.
With respect to ranking concentrations of total PAHs, a pattern was observed in bulk
sediments, clam tissues, and worm tissues: the highest levels were observed for Site 2,
followed by the Lower Stratum, Site 1 and finally Upper Stratum sediments and tissues.
PCBs and pesticides were not detected in clam tissues.

4.3 Supplemental Individual Core and Individual Boring Strata Composite
Bulk Sediment Chemistry Testing Results

Based on bulk sediment chemistry and toxicity analyses, it was determined that additional
data was needed to characterize contaminant levels in individual cores from Site 2 and the
Lower Stratum volumes. The goal of the supplemental analyses was to determine if the
toxicity observed in the Site 2 and Lower Stratum amphipod tests could be traced to a
specific location within the testing units. The working hypothesis was that if the higher
resolution analyses were successful at identifying the likely source of the observed toxicity,
the offending portion of the site would presumably be disposed of at an upland site while the
remainder of the site would be acceptable for ocean disposal. Full bulk sediment chemistry
analyses were conducted on archived individual cores and boring strata; results are
summarized in Tables 18 and 19 and are further detailed in Appendix E.

Site 2 individual core data were in general agreement with the composite sample data.
Cores 2-4 and 2-6 did contain contaminant levels which were slightly, but consistently,
elevated relative to the composite sample and data from other individual cores. In particular,
it was noted that mercury (0.698 mg/dry kg, a value just below the ERM of 0.71 mg/dry kg),
total PCBs (210 pg/dry kg, a value which exceeded the ERM of 180 ug/dry kg) and total
PAHs (15,742 pg/dry kg, a value well below the ERM of 44,792 ng/dry kg) were higher in
Core 2-4 than in the composite sample (values of 0.449 mg/dry kg [mercury], 54 ug/dry kg
[total PCBs], and 2,474 ug/dry kg [total PAHS]). Core 26 contained mercury at a level
(0.747 mg/dry kg) which was just above the ERM, and exhibited a similar, but not as
dramatic, elevated total PAH concentration (7,885 pg/dry kg). Although the other cores
within Site 2 contained lower concentrations of pollutants, the ranking order can generally be
described as Cores 2-4 and 2-6 followed by Core 2-1 and Core 2-2, and Cores 2-3 and 2-5
exhibiting the lowest pollutant concentrations.
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Table 18. Metals Bioaccumulation Results - Clam Tissues
Metal Site 1 Site 2 Lower Stratum Upper Stratum Reference
(mg/dry kg) Average SE Average SE Average SE Average SE Average SE

Arsenic (As) 22.2 2.2 22.8 1.2 20.2 1.2 21.6 0.8 20.7 1.0
Cadmium (Cd) 0.273 0.013 0.270 0.011 0.287 0.020 0.277 0.020 0.274 0.028
Chromium (Cr) 1.26 0.11 1.21 0.10 1.47 0.36 1.24 0.35 1.26 0.22
Copper (Cu) 8.08 0.72 9.63 0.51 12.15 0.93 12.71 1.37 7.91 0.78
Lead (Pb) 1.76 0.16 2.00 0.09 111 0.10 1.22 0.07 1.06 0.08
Mercury (Hg) - - 0.079 - 0.080 - 0.080 - 0.080 -
Nickel (Ni) 2.44 0.20 2.69 0.08 2.88 0.35 2.36 0.24 2.67 0.23
Selenium (Se) 231 0.24 2.27 0.06 2.28 0.15 2.18 0.02 2.23 0.12
Silver (Ag) 0.376 0.026 0.491 0.024 0.501 0.020 0.477 0.021 0.361 0.030
Zinc (Zn) 95.0 9.0 94.4 2.2 86.4 4.8 81.2 2.9 86.6 4.0

Bold ltalic — Statistically significant higher result observed in test tissue compared to reference tissue concentration (n=5, p<0.05)

SE — milligrams per kilogram, dry weight

mg/dry kg — milligrams per kilogram, dry weight
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Table 19. Metals Bioaccumulation Results - Worm Tissues
Metal Site 1 Site 2 Lower Stratum Upper Stratum Reference

(mg/dry kg) Average SE Average SE Average SE Average SE Average SE
Arsenic (As) 14.13 0.51 15.71 0.71 15.47 0.45 16.55 1.08 14.66 1.03
Cadmium (Cd) 0.123 0.003 0.139 - 0.184 - 0.198 0.008 0.179 0.009
Chromium (Cr) 0.453 0.123 0.910 0.370 0.891 0.282 0.870 0.250 0.630 0.191
Copper (Cu) 5.01 0.23 5.84 0.32 6.72 0.44 7.60 0.21 7.35 0.28
Lead (Pb) 0.451 0.026 0.600 0.034 0.375 0.024 0.568 0.074 0.430 0.033
Mercury (Hg) 0.056 0.003 0.064 0.003 0.074 0.002 0.093 0.008 0.080 0.006
Nickel (Ni) 0.80 0.09 1.18 0.26 1.36 0.23 1.49 0.20 1.08 0.17
Selenium (Se) 2.05 0.08 2.31 0.08 2.22 0.05 2.57 0.08 2.18 0.02
Silver (Ag) 0.130 - 0.162 - 0.211 0.016 0.173 0.015 0.303 0.023
Zinc (Zn) 84.9 10.2 101.3 10.5 122.7 14.5 99.5 8.9 145.0 6.9

Bold Italic — Statistically significant higher result observed in test tissue compared to reference tissue concentration (n=5, p<0.05).

mg/dry kg — milligrams per kilogram, dry weight

SE — Standard Error
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Table 20. Organic Compound Bioaccumulation Results - Clam and Worm Tissues

Analyte Group Site 1 Site 2 Lower Stratum Upper Stratum Reference
(ng/dry kg) Average | SE | n | Average | SE n | Average SE n | Average | SE Average | SE

Clam Tissues
Pesticides ND - 0 ND - 0 ND - 0 ND - ND -
Total PCBs ND - 0 ND - 0 ND - 0 ND - ND -
Total PAHs 18,131 659 5 64,941 2,238 5 24,702 13,139 | 5 8,771 627 758 129
Worm Tissues
Total DDTs" 816 231 5 900 83 5 ND - 0 715 124 ND -
Total PCBs 1,157 111 5 1,543 150 5 191 51.9 4 ND - 214 33.8
Total PAHs 3,549 490 5 14,432 1087 5 8,246 2,829 5 2,473 245 315 15
Bold ltalic  ~ Statistically significant higher result observed in test tissue compared to reference tissue concentration (n=5, p<0.05).

ng/dry kg — micrograms per kilogram, dry weight
n — number of replicates in which an analyte was detected (maximum of 5)
SE — standard error

(Statistical tests were not undertaken for DDTs in worm tissues due to the lack of detectable concentrations in reference worm tissues).
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Table 21. Summary of Site 2 Individual Core Bulk Sediment Chemistry Results

Parameter ERL ERM (Com2 ;-)Cc;site) (Arg;\live) (Arg;\zive) (Ari;ﬁve) (Arg;ﬁve) (Arihsive) (Ari;?ive) REF
METALS (mg/dry kg)
Arsenic 8.2 70 10.1 12.1 11.1 12.9 10.8 9.05 12.6 2.27
Cadmium 1.2 9.6 0.445 0.542 0.4 0.449 0.577 0.303 0.718 ND
Chromium 81 370 48.5 59 47.2 45.9 59.7 39.1 69.2 249
Copper 34 270 69.9 79.3 57.8 69.2 158 53.2 104 111
Lead 46.7 218 38 46 36.7 22.3 48.4 22.7 72.2 5.18
Mercury 0.15 0.71 0.449 0.432 0.345 0.165 0.698 0.165 0.747 0.032
Nickel 20.9 51.6 29.7 323 30.1 34.8 35 26.4 33.3 11.9
Selenium - - ND 1.12 ND 1.17 ND 0.785 1.35 ND
Silver 1 3.7 0.212 0.294 0.191 0.193 0.213 0.144 0.334 ND
Zinc 150 410 164 189 163 154 264 144 223 106
Butyltins - - 37 91 32 39 340 66 128 ND
ORGANICS (pg/dry kg)
Pesticides (4,4'-DDE only) 2.2 27 11 16 12 7.5 22 12 44 6.2
PCBs (Aroclor 1254 only) 22.7 180 54 81 34 27 210 50 120 ND
Total PAHSs 4,022 | 44,792 2,474 3,484 3,395 1,357 15,742% 1,627 7,885 ND
Total Phenols - - 15 ND ND ND ND ND ND ND
Total Phthalates - - 153 735 252 300 302 360 358 102

Bold ltalic  Indicates ERL Exceedance
*Individual PAH data indicated that ERM values for Pyrene (2600 pg/dry kg) and total HPAHs (9600 ng/dry kg) were exceeded in Core 2-4 (2700 pg/dry kg and 14,470 pg/dry kg, respectively)

ERL — Effects Range - Low values (Long et al 1995) ND —  not detected above the reporting limit
ERM — Effects Range - Median values (Long et al. 1985) PCB -  polychlorinated byphenyl

ng/dry kg — micrograms per kilogram, dry weight PAH -  polynuclear aromatic hydrocarbon
mg/dry kg — milligrams per kilogram, dry weight REF -  Reference Site sediments
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Table 22. Summary of Lower Stratum Individual Boring Strata Bulk Sediment Chemistry Results
s | ot | EZa | |
Comperns ERL ERM (L-C) Stratum Stratum STﬁtl\lj?n STﬁtl\lj?n REF
(Composite) | (Archive) (Archive)

METALS (mg/dry kg)
Arsenic 8.2 70 7.42 8.46 9.14 7.46 8.34 2.27
Cadmium 1.2 9.6 0.176 0.253 0.196 0.178 0.189 ND
Chromium 81 370 32.2 25.7 35.6 36 44.7 24.9
Copper 34 270 30.9 36.4 37.7 34.3 37.7 111
Lead 46.7 218 7.64 9.10 9.06 9.09 10.6 5.18
Mercury 0.15 0.71 0.0635 0.0706 0.0659 0.0853 0.0775 0.032
Nickel 20.9 51.6 22.8 22.6 27.2 25.4 30.1 11.9
Selenium - - 1.09 0.836 0.898 ND 0.867 ND
Silver 1 3.7 ND ND ND 0.146 0.155 ND
Zinc 150 410 133 106 113 109 158 106
Butyltins - - ND ND ND ND ND ND
ORGANICS (ug/dry kg)
Pesticides (4,4'-DDE only) 2.2 27 ND ND ND ND ND 6.2
PCBs 22.7 180 ND ND ND ND ND ND
Total PAHs 4,022 44,792 450 130 2,611 ND 966 ND
Total Phenols - - 268 ND 1,320 ND 1,230 ND
Total Phthalates - - 48 102 144 73 84 75
Bold Italic  Indicates ERL exceedance
ERL — Effects Range - Low values (Long et al 1995) ND - not detected above the reporting limit
ERM — Effects Range - Median values (Long et al. 1985) PCB - polychlorinated byphenyl
ng/dry kg — micrograms per kilogram, dry weight PAH - polynuclear aromatic hydrocarbon
mg/dry kg — milligrams per kilogram, dry weight REF - reference site sediments
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The Lower Stratum boring archive samples consisted of the two samples from the individual
borings. Generally, results (Table 19) were very similar to the results of the sediments
sampled from the Native Stratum: metals were the only analytes to exceed ERL values, and,
just as for the Native Stratum concentrations, barely exceeded them for arsenic, copper, and
nickel. Average archive results were generally consistent with each other and with both
Native Stratum samples for metals and consistent with their respective paired Native Stratum
concentrations for organics.

4.4  Data Quality
4.4.1 Station Locations

With the exception of Core 1-1 (see Section 4.1.1), samples were successfully collected at
locations as described in the SAP. However, revisions to the project design resulted in slight
changes to the dimensions of the Site 1 and Site 2 dredge prisms. While changes in the
overall project boundary were minimal, the changes had the effect of reducing the footprint to
an area which excluded the sampling location of Core 2-3 (Figure 5). In addition, three other
core locations (Cores 1-1, 1-2, and 2-5) were shifted to lie in close proximity to the boundary,
and therefore most likely sampled materials at depth which will not necessarily be dredged
(due to side slope dimensions). For Site 1, one out of six cores was collected outside the
dredge footprint (Core 2-3) and one from the vicinity of the boundary (Core 2-5); For Site 2,
Cores 1-1 and 1-2 were collected from the vicinity of the project boundary (Figure 5).

In all cases, composite samples for both Sites 1 and 2 are highly dominated by sediments
which are proposed for dredging. Regardless, the actual sampling locations were not greatly
distant from areas proposed for dredging and are not likely to differ substantially in terms of
sediment quality from those sediments proposed for dredging.

4.4.2 Physical and Chemistry Tests

Data quality objectives were reviewed with respect to the objectives outlined in the SAP and
included duplicate analyses, method blank analyses, matrix spike/matrix spike analyses, and
surrogate chemistry analyses. For the bulk sediment chemistry reports, quality assurance
data was reviewed for the five individual reports with the following conclusions:

¢ Samples were received at the laboratory at proper temperatures (<4°C). Limited issues
with chain-of-custody data (e.g., sampling dates) were addressed immediately. Holding
times for all sediment analyses were met.

e The duplicate analyses for the Site 2 composite indicated that the magnitude of variance
between the two data sets was within acceptable ranges, and the data deemed valid.

o Method blank recoveries were all below the method detection limit (MDL) with the
exception of a limited number of metals (copper in composite test sediment analyses just
above the reporting limit). In this limited case, concentrations measured in samples far
exceeded the blank result, and the analytical results are not believed to be biased.

o Matrix spike, matrix spike duplicate, and relative percent difference data were reviewed
for compliance with SAP objectives. Several control limits were exceeded for a variety of
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compounds. However, in all cases the laboratory control sample analysis results were in
control, and exceedances were therefore attributable to matrix interference effects.

e Surrogate chemical analyses were also reviewed. The single instance of a control
exceedance (for the EPA 8270 analyses) was attributable to the same or similar matrix
interference referenced above.

Quiality assurance program data are discussed further in individual chemistry reports
(Appendix E). In addition, the MDLs for individual analytes were reviewed in the context of
target objectives outlined in the SAP. A summary of the reporting limits achieved during the
analysis phase of this effort is included in Table 20. In the limited number of cases where the
target detection limits were not achieved, test results exceeded the detection limits, and
discrepancies were therefore not an issue. In cases where individual analytes were not
detected (e.g., selenium and phthalates in bulk sediments), there is the potential for these
analytes to be present, but not at a concentration which would yield a reported result.
However, this was true in a very small proportion of the data, and the magnitude of these
potential discrepancies is below a level which would be cause for concern with regard to a
risk to the environment at an ocean disposal site. In summary, and in consideration of the
data quality as a whole, the data presented herein are considered valid.

4.4.3 Bioassay Tests

Biological testing results were also reviewed with the respect to data quality objectives
outlined in the SAP. The quality assurance data presented in the Nautilus report
(Appendix A) summarizes their findings and is considered to provide an adequate level of
review with no indications that would bring into question the results presented in this report.
Data presented herein are considered valid.

4.4.4 Bioaccumulation Tissue Chemistry Analyses

Data quality assurance program data was reviewed with respect to meeting data quality
objectives outlined in the SAP. A review of the MDLs indicated minor target objective
exceedances for nickel and toxaphene. Nickel was present in tissues at concentrations well
above the detection limit and was therefore assessed for bioaccumulation potential.
Toxaphene was not observed in either tissues or bulk sediments, and is not believed to be of
concern with regard to bioaccumulative potential. Zinc, several pesticide compounds, a PCB
congener, and several PAHs data failed to meet data quality objectives with regard to matrix
spike sample recovery or relative percent difference criteria. However, respective laboratory
control samples, surrogate analyses, and/or additional quality assurance data were
presented which indicate that matrix interference is the likely explanation responsible for
individual data quality issues. The data are therefore considered valid.
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Table 23. Mean Detection Limits Achieved for Sediments and Tissues

Sediment Mean Tissue Mean
e | analysis Metnoa | o[GEL | Sment | Tagen | Tesve

Limits®® Limits® Limits®® Limits®
Total Solids (%) SM2540B/160.3 0.1 0.1 0.1 0.1
Total lipids (%) Gravimetric NA 0.05
Total organic carbon (%) 9060A 0.1 0.016 NA N/A
Total ammonia (mg/kg) SM4500-NH3 B/E® 0.2 0.15 NA N/A
Total & Soluble Sulfides 376.2M° 0.1 0.21/0.08 NA N/A
(mg/kg)
Arsenic (mg/kg) 6020° 0.1 0.15 0.05 0.025
Cadmium (mg/kg) 6020° 0.1 0.03 0.05 0.025
Chromium (mg/kg) 6020° 0.1 0.13 0.05 0.025
Copper (mg/kg) 6020° 0.1 0.07 0.05 0.025
Lead (mg/kg) 6020° 0.1 0.06 0.05 0.025
Mercury (mg/kg) 7471A° 0.02 0.019 0.02 0.01
Nickel (mg/kg) 6020° 0.1 0.07 0.05 0.025
Selenium (mg/kg) 6020° 0.1 0.44 0.05 0.025
Silver (mg/kg) 6020° 0.1 0.02 0.05 0.025
Zinc (mg/kg) 6020° 1.0 0.76 0.05 0.025
Organatins (ug/kg) Krone et al." 3.0 3.0 NA N/A
TRPH (mg/kg) 418.1M¢ 5.0 5.8 NA N/A
PAHs® (ug/kg) 8270Cc*® 20 2.8 5 1
ag/";g)‘amd Pesticides' 8081A" 05-30 | 02-121 5 1-10
PCBs? (ug/kg) 8082%9 20 2.9 20 1
Phenols (ug/kg) 8270C° 20 — 100 1.9 - 100.6 NA N/A
Phthalates (ug/kg) 8270C° 10 25-77.6 NA N/A

® 2 0o T o

benzo(a)anthracene, chrysene, benzo(b,k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene,
dibenzo(a,h)anthracene, benzo(g,h,i)perylene
' Includes aldrin, a-BHC, B-BHC, y-BHC (lindane), 5-BHC, chlordane, 2,4- and 4,4-DDD, 2,4- and 4,4-DDE, 2,4- and 4,4-

Sediment detection limits parameters are presented on a dry-weight basis; tissue levels are on a wet-weight basis
Reporting limits provided by Calscience Environmental Laboratories, Inc. and CRG Marine Laboratories Inc.

Standard Methods for the Examination of Water and Wastewater, 19th Edition APHA et al. 1995
EPA 1986-1996. SW -846. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd Edition
Includes naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene), fluoranthene, pyrene,

DDT, dieldrin, endosulfan | and II, endosulfan sulfate, endrin, endrin aldehyde, heptachlor, heptachlor epoxide, and
toxaphene

9 Includes Aroclors 1016, 1221, 1232, 1242, 1248, 1254, 1260, and 1262

" Krone et al. 1989, or similar (e.g. Rice, C.D. et al. 1987)

PAH — polycyclic aromatic hydrocarbon
PCB — polychlorinated biphenyl
TRPH — total recoverable petroleum hydrocarbons

mg/kg
Hg/kg

— milligrams per kilogram (parts per million)
— micrograms per kilogram (parts per billion)
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5.0 DISCUSSION

With regard to suitability of the proposed dredge sediments characterized in this report, the
following general conclusions can be made:

o Composite bulk sediment chemistry data presented herein indicated that sediments
generally contained low levels of contaminants in comparison to ERL and ERM values
(Tables 9 through 11, and Tables 18 and 19);

e Solid phase biological testing indicates that Site 2 and Lower Stratum composite
sediment samples did not meet Green Book LPC criteria due to amphipod toxicity
(Table 12);

e Suspended particulate phase testing results indicated that Site 2 and Lower Stratum
sediments elicited a toxic response in Menidia and bivalve larvae development tests
(Tables 13 and 14). The Upper Stratum sediments also elicited evidence of minor toxicity
to bivalve larvae development. However, when the worst-case effect was modeled using
the STFATE module of the ADDAMS modeling program (Schroeder and Palermo 1990),
LPC criteria for water column effects were met.

e Bioaccumulation data indicated that metals were not bioaccumulated into test tissues at
levels appreciably above those present in reference sediment-exposed tissues. Organic
compounds, particularly PAH compounds, were found to be bioavailable and are
discussed further below.

Several additional factors are relevant with respect to these generalizations and are
discussed further in this section. First, historical sediment characterization data is available
for comparison, and was analyzed to determine if the results observed in this study were
comparable with past characterization results. Second, bioaccumulation data was assessed
using additional metrics referenced in the Green Book to further elucidate potential risk.
Third, the spatial distribution of PAHs was assessed to determine if portions of individual
sites were responsible for the observed effects.

5.1 Comparison with Historical Testing Data

Data for Sites 1 and 2 were compared to historical data available from characterization
efforts conducted in 1996 (which are only roughly comparable due to different sampling
locations) (Ogden 1996b) and 2003 (which are directly comparable due to identical target
sample locations) (AMEC 2003). Shoreline sites (Upper, Lower, and Native Strata) were
compared to 1996 data, the last time materials from landward of the PHL were characterized.

Metals data from both 1996 and 2003 were largely consistent: the vast majority of data were
within a factor of two of the data obtained during this characterization effort. Exceptions to
this were very limited:

o Copper was 2.9 times higher in Upper Stratum sediments than in 1996;

e Zinc in the Upper Stratum was considerably lower in 2007 compared with 1996 (only
0.36 percent of the 1996 value); and

e Zinc in Site 1 was 2.3 times higher than the concentration observed in 2003.
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However, in general the metals results indicate a high degree of consistency between the
current data and the available historical data. This generalization was also found to apply to
2003 bioaccumulation test results: 2003 data indicated that metal bioaccumulation data
indicated a lack of potential for ecological effects.

Organic compound concentrations were also similar to historical data, with the exceptions of
PCB and PAH data. PCBs were observed in 2007 composite samples (24 and 54 ug/dry kg
respectively in Sites 1 and 2) in contrast to 2003 data (not detected above the analytical
reporting limits), but also at a concentration less than that observed in 1996 (83 ng/dry kg).
The offshore composite sampled in 1996 exhibited a considerably higher PAH concentration
(15,590 pg/dry kg) than was observed in either of the 2007 Site 1 or Site 2 composite
samples (both less than 2,500 pg/dry kg). Total PAHs were observed to be lower in both the
Site 1 and Site 2 composite samples in 2003 (488 and 1,100 ng/dry kg respectively)
compared to the current data (1,383 and 2,474 ng/dry kg respectively).

The distribution of total PAH compounds in shoreline sediments were reviewed and were
found to be heterogeneous (Figure 6). Exceedances of several individual PAH ERM values
were observed in shoreline sediments in 1996, but not in the current study. It appears that
sediments with the greatest exceedances lie to the south of and outside of, the proposed
project.

In 2007, toxicity was observed in the lower portions of the shoreline sediments and in a
sediment composite sampled from offshore of the PHL. Patterns of toxicity were similar but
not identical when comparing 2003 and 2007 data: Site 2 sediment exposure elicited a
nearly universal toxic response in the 100 percent elutriate treatment of the bivalve larval
development test in 2003, but not in other SPP tests (Table 4, in agreement with the current
data). Solid phase toxicity, however, was not observed in 2003. Sediments collected in
1996 elicited very similar toxic responses in comparison with 2007 results: solid phase
toxicity was observed in middle and lower sediments from the shoreline, and in offshore
sediments. Suspended particulate phase toxicity was observed in middle and lower
shoreline sediments, but not in offshore sediments.

PAH bioaccumulation from the two studies is presented in Table 21, and indicates a much
more pronounced bioaccumulation effect than was observed in 2003. As discussed above,
total PAH concentrations were lower in sediments in 2003, but the difference in sediment
concentrations (2003 values approximately one-third to one-half of 2007 values) does not
fully explain the differences in magnitude of bioaccumulation observed in both clam and
worm tissues (2003 values one-eighth to one-seventeenth of 2007 values, Table 21).
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Table 24. Mean Total PAH Concentrations in Tissues from 2003 and 2007
Greenbook Testing (all units: pg/dry kg)

Site Site 1 Site 2

Year 2003 2007 2003 2007
Clam Tissues 1,854 18,131 3,690 64,941
Worm Tissues 301 3,549 1,717 14,432

Overall data comparisons indicated broad agreement between the current characterization
and the historical data. Three exceptions were apparent: (1) offshore sediments were not
observed to be as toxic in 1996 and 2003;(2) PCBs were absent from offshore sites in 2003,
but present in the berthside composite sampled in 1996; and (3) bulk sediment PAH
concentrations tended to be higher than historical data and exhibited a higher propensity for
bioaccumulation in 2007 than in 2003.

5.2  Organic Compound Bioaccumulation

In addition to statistical analysis, the Green Book recommends several other methods be
used to compare results. Metals bioaccumulation data indicated that even though individual
test results were statistically significant, there was little pattern with which specific metals
were apparently bioavailable (only lead was significantly higher in both clam and worm
tissues [Table 15 and 16]). Furthermore, the magnitude of differences between statistically
elevated tissue concentrations and respective reference sediment-exposed tissue
concentrations was minimal (<2 in all cases), and therefore ecological risk of disposal at LA-2
can be characterized as negligible.

With respect to bioaccumulation potential for DDTs and PCBs, results presented in Table 17
were compared to current U.S. Food and Drug Administration (FDA) Action Levels for
Poisonous or Deleterious Substances in Seafood (FDA 2005). For DDTSs, the value for fish
is 5 ppm, far above the maximum values reported in this study (Site 2, at 0.17 ppm wet
weight. The FDA Action Level for PCBs for fish is 2 ppm. The highest average PCB
concentration was also for Site 2 (0.289 mg/wet kg, Table 17), and also well below the Action
Level.

Action limits for PAH compounds have not been established for fish and shellfish. In order to
further evaluate PAH bioaccumulation, a comparison between sediment concentrations and
tissue concentrations was made for both clam and worm tissues (Table 22).

These results indicate that although the raw tissue concentration data for total PAHs was
greatest for Site 2 sediments, Upper Stratum total PAHs were more bioaccumulative as
indicated by the ratio of tissue-to-sediment concentrations. This condition may be associated
with the precise mix of PAH compounds (Appendix E), other sediment qualities such as low
total organic carbon content (analytical results indicate less than 1 percent in shoreline
sediment composites), or a combination of factors.
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Table 25. Total PAHs Bioaccumulation Factors Observed in Clam and Worm

Tissues
Bulk Mean Clam Clam Mean Worm Worm
Site Sediment Tissue Bioaccumulation Tissue Bioaccumulation
Concentration | Concentration Factor Concentration Factor
(ng/dry kg) (ng/dry kg) (ratio) (ng/dry kg) (ratio)
Site 1 1,383 18,131 13.1 3,549 2.6
Site 2 2,474 64,941 26.2 14,432 5.8
Upper 903 24,702 27.4 8,246 9.1
Stratum
Lower 450 8,771 19.5 2,473 5.5
Stratum
Reference <14* 758 >54 315 >22

¥ Reporting limit.
ng/dry kg — micrograms per kilogram, dry weight

Also noteworthy was the detection of total PAHs in both clam and worm tissues exposed to
reference sediments. This was unexpected since the bulk sediment chemistry data did not
indicate the presence of any individual PAH compounds. Comparisons between the tissue
results and the analytical detection limit indicate that the bioaccumulation factors for total
PAHSs were at least 54 for clams and at least 22 for worms. It therefore appears that
bioaccumulation rates for the test sediments are less than those of PAH compounds in the
reference sediment. For Site 1, Upper Stratum, and Lower Stratum sediments, the
bioaccumulation phase results are not believed to present unacceptable risks at the ocean
disposal site due to either low bioaccumulation factors, low sediment concentrations, or both.
For Site 2 sediments, the characterization data set is more complex due evidence of PAHs
which are bioavailable and possibly toxic. With this in mind, the spatial distribution of
contaminants, particularly that of the PAH compounds, was investigated further.

53 Distribution of Contaminants within Site 2 and Lower Stratum Sediments

Analysis of individual core strata from Site 2 indicated that copper, mercury, zinc, total DDTS,
total PCBs, and total PAHs concentrations were not uniform in their distribution across the
site and were dramatically higher in Cores 2-4 and 2-6 (Table 18). These cores were both
sampled from within a shoal at the southwest end of the site, and were the cores samples
located closest to the wharf. In addition, the sediments sampled were among the few cores
to have sediments which were visually described as being dominated by “black” sediments at
the surface (as opposed to gray, Appendices B and C). Core 2-4 also contained a section
which was noted in the field log as generating a hydrocarbon odor. Presumably it is this
material, present from about 1 to 2.5 ft below the harbor bottom, which contributed most to
the high organic contaminant concentrations. The darker sediments were noted to be limited
to the top 6.5 ft of the Core 2-6 (Appendices B and C). Core 2-1 (also in the vicinity of the
shoal) was notably similar in lithology to Core 2-6 (an unsurprising result, given their
proximity [Figure 5]), but contained less dramatic pollutant concentrations. In fact, chemistry
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results from Core 2-1 were more similar to Core 2-2 than Core 2-6 (Table 18), suggesting
that distance from shoreline is an important factor with respect to contaminant levels.

The individual core strata for the Lower Stratum (archive results) and the Native Stratum of
the shoreline samples were also tested and exhibited a similar pattern - sediments from the
southern portion of the proposed dredge prism exhibited higher total PAH concentrations
(B2 Lower Stratum and B2 Native Stratum) than their respective individual core strata data
on the northeast side of the prism (Table 19). For example, the Lower Stratum total PAH
concentrations were 20 times higher in Core B2 (2,611 pg/dry kg) than in Core B1

(130 pg/dry kg). For the Native Stratum, total PAH compounds were not detected in Core
B1, while they were found at a concentration of 966 ug/dry kg in Core B2 (Table 19), a value
more than 340 times the average detection limits for individual PAHs in Core B1

(2.8 pg/dry kg, Table 20).

In summary, the distribution of PAH compounds (and other contaminants) was observed to
be heterogeneous within individual sites at Berth 147. It furthermore appears that differential
toxicity and bioaccumulation effects presented in this report can be traced to specific sub-
areas of sites, and that corresponding sediments should be segregated with respect to final
disposal site suitability determinations.

5.4 Conclusions

Sediments from Berths 145 through 147 were tested for ocean disposal using Green Book
guidance. The following bullets summarize conclusions for each of the five test sites.

e Site 1 (Marine): Sediments characterized from Site 1 contained very few contaminants
at concentrations just above their respective ERL values (copper, mercury, total DDTSs,
and total PCBs; Tables 10 and 11). Materials proposed for dredging meet the Green
Book toxicity LPC criteria for ocean disposal (Tables 12 through 14). Bioaccumulation
tissue data indicated that metals did not bioaccumulate at ecologically significant levels.
Lead was the only metal with a significantly higher tissue concentration (for clam tissue),
and was less than twice the reference tissue concentration (Table 15). The organic
compounds present at low concentrations in Site 1 sediments did appear to be
bioavailable: total DDT concentrations in tissues (worm tissues only) were well below the
FDA action limit established for fish tissue and total PCB concentrations (worm tissues
only) exceeded FDA action limits for PCBs in meat. While PAH concentrations were
elevated in tissues, the rate of bioaccumulation was below that implied by reference bulk
sediment and tissue data (for both clam and worm exposures). DDTs, PAHs, and PCBs
were present in sediments at low absolute values: total DDTs were observed at
5.4 pg/dry kg (just above the ERL value of 1.58 ug/dry kg), the PCB concentration in
sediments (24 pg/dry kg) was only slightly above the ERL value (22.7 pg/dry kg), and no
ERL exceedances were observed for individual, molecular weight-grouped, or total PAH
data. In summary, the bulk sediment data indicate low concentrations of contaminants,
that sediments are non-toxic, and potential bioaccumulation impacts are either lacking in
the test data or may be considered negligible based on the low bulk sediment data.
Therefore, these sediments may be suitable for ocean disposal.
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Site 2 (Marine): Bulk sediment data for the Site 2 composite and individual core data
(Table 18) indicate that both metal and organic contaminants are present throughout the
site at low levels, and that Core 2-4 and 2-6 sediments in particular contained higher
levels of many of the contaminants which exceeded ERL criteria across the site. Solid
phase toxicity was observed for the amphipods, but worm survival was comparable with
the reference (Table 12). For the suspended particulate phase testing, although no
toxicity was observed in the mysid test, minor effects were observed in the Menidia test
and statistically significant toxicity was observed in the bivalve larvae development test.
However, when the data were modeled using the ADDAMS STFATE model (Schroeder
and Palermo 1990), the LPC criteria were met for the suspended particulate phase.
Bioaccumulation testing revealed that while several metals were bioaccumulated at
statistically elevated levels, none of the absolute values were more than twice those of
the reference tissue concentrations. Site 2 organic compound bioaccumulation results
indicated a similar pattern to that of Site 1, though the concentration magnitudes of total
DDTs (in worms only), total PCBs (in worms only), and total PAHSs (in both tissues) were
higher. While DDT tissue concentrations remained lower than the FDA Action Limits,
PCB concentrations exceeded the FDA Action Limit. The discrepancy between Site 1
and Site 2 chemistry results, and the toxic effects observed for Site 2 exposures, is likely
due to constituents in Cores 2-4 and 2-6, which were both sampled from a shoal feature
along the shoreline along the offshore area of Berth 147. When considered with the
individual core bulk sediment chemistry and data from the Lower Stratum (see summary
below), the Site 2 data indicate that the majority of sediments may be suitable for ocean
disposal, with the exception of the shoal materials above -45 ft MLLW (the maximum
depth of unconsolidated sediments plus 2 ft [Core 2-4, see Appendix B]).

Upper Stratum (Shoreline): Bulk sediment chemistry associated with material from the
upper portion of the shoreline sediments (materials between +5.6 ft MLLW and -20 ft
MLLW) was lacking in ecologically relevant contamination with the sole exception of total
DDTs, which exceeded the ERL value. It was therefore not surprising that neither solid
phase nor suspended particulate toxicity was lacking. Bioaccumulation data, however,
indicated that two metals accumulated in statistically higher levels in clam tissues, though
not at more than twice the reference concentrations and therefore not at ecologically
significant levels. While PAHs were not statistically elevated in clam tissues when
compared to the reference (likely a statistical artifact due to a large amount of data
variance), worm tissue data indicated that PAHs were bioavailable. Similar to the case of
Site 1, the low bulk sediment PAH concentrations suggest that the potential impact of
PAHSs at the LA-2 ocean disposal site would be limited, and, in combination with other
bulk sediment and toxicity data, would not likely be a basis for excluding this material
from ocean disposal.

Lower Stratum (Shoreline): The shoreline materials between -20 ft MLLW and -40 ft
MLLW were, similar to the upper stratum, relatively free of contamination at levels
exceeding ERL values (the only exception being nickel, Table 11). However, a more
detailed analysis (Table 19) indicated that the contamination was partitioned differentially
between the two core strata that made up the composite sample, with contaminants
being present in higher concentrations in Core B2. Statistically significant toxicity
(greater than 20 percent different from the reference) was observed in the amphipod test,
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but not the worm test. For the suspended particulate phase testing, although no toxicity
was observed in the mysid test, minor effects were observed in the Menidia test, and
significant toxicity was observed in the bivalve larvae development test. However, the
results of the ADDAMS STFATE model (Schroeder and Palermo 1990) indicated that the
LPC criteria were met. Bioaccumulation testing indicated that while several metals were
bioaccumulated at statistically elevated levels (in both clam and worm tissues), none of
the absolute values were more than twice those of the reference tissue concentrations.
Lower Stratum tissues accumulated PAHSs at levels well above the reference tissue
levels. However, the contaminant partitioning in individual core strata demonstrates that
solid phase toxicity and potential bioaccumulation at the ocean disposal site is largely
attributable to chemical constituents in the southernmost half of the testing unit; this
hypothesis was supported by the distribution of PAHs in sediments observed in 1996,
which indicated higher concentrations to the south of the proposed project. The northern
half of Lower Stratum material may therefore be suitable for ocean disposal.

¢ Native Stratum (Shoreline): Data for the native stratum is limited to bulk sediment
chemistry only. However, patterns observed in the Native Stratum sediments are very
similar to those observed in the Lower Stratum sediments, and it is possible that these
sediments would exhibit similar toxicological and/or bioaccumulative potential
characteristics. Based on the data and the similarity between the Lower Stratum and
Native Stratum bulk sediment chemistry data, it is likely that materials from the northern
half of the Native Stratum sediments are suitable for ocean disposal.

In summary, the potentially ecologically significant responses observed in this effort include:
(1) the solid phase amphipod test results for Site 2 and the Lower Stratum; (2) the toxic
responses observed in the suspended particulate phase tests (but which do not violate LPC
criteria); and (3) the elevated potential for organic compound bioaccumulation observed in
Site 2 and Lower Stratum sediments. These effects are likely due to specific sediments
exhibiting elevated bulk sediment chemistry, as shown in this study and supported by the
1996 and 2003 characterization data. Sediments from Site 1, the Upper Stratum of the
shoreline, and materials from the northern half of the shoreline below -20 ft MLLW are
therefore likely to be suitable for ocean disposal. Projected volumes proposed for ocean and
upland disposal are included in Table 23.
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Table 26. Sediment Volumes Proposed for Ocean and Upland Disposal

Site Ocean Disposal (cy) Upland Disposal (cy)
Site 1 18,500 -
Site 2 25,500 11,100
Upper Stratum 88,700
Lower Stratum 28,600 37,200
Native Stratum 24,000 26,900
Total 185,300 75,200

cy - cubic yards
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1.0 INTRODUCTION

Seven sediment samples identified as Sites 1C, 2C, Ref, Core 1 Upper, Core 1 Lower,
Core 2 Upper, and Core 2 Lower were collected from the Berth 145-147 project site at
the Port of Los Angeles in October and November of 2007. The sediments were
evaluated to determine suitability for open ocean disposal or other disposal options in
accordance with US EPA and Army Corps of Engineers (USACE) guidance developed
for the Evaluation of Dredged Material Proposed for Ocean Disposal - Testing Manual
(USACE/US EPA 1991). Toxicity testing of sediments was conducted by Nautilus
Environmental (Nautilus), as described in the project-specific sampling and analysis plan
(AMEC, 2007). Testing consisted of three phases: 1) solid phase testing using an
amphipod and polychaete worm, 2) suspended particulate testing using a fish, mysid,
and bivalve larvae, and 3) an evaluation of bioaccumulation potential using a clam and
polychaete worm. Toxicity was assessed on five samples identified as 1C, 2C, Ref, UC
and LC. Site UC was comprised of a composite of Core 1 Upper and Core 2 Upper
samples, while Site LC consisted of a composite of Core 1 Lower and Core 2 Lower
samples. The reference sample (Site Ref) was collected from the LA-2 Ocean Disposal
Reference Site.

2.0 Materials and Methods
2.1 Sample Receipt and Preparation

Sediment samples were collected between October 28 and November 2, 2007 and hand
delivered to Nautilus by AMEC personnel on the evenings of October 30 and November
2, 2007. Composite samples from Sites 1C, 2C, and Ref were prepared in the field by
AMEC personnel prior to submittal to Nautilus. Sites UC and LC were composited on
November 5, 2007 at Nautilus. All samples were held at 4°C prior to testing.
Suspended particulate-phase elutriates were prepared by mixing one part composited
sediment with four parts laboratory seawater adjusted with deionized water to a salinity
of 30 parts per thousand (ppt). Elutriates were prepared in a plastic-lined, 5-liter (L)
bucket using a stainless steel mixing blade. The elutriate preparation was mixed for 30
minutes. Following a 1-hour settling period, any clear overlying supernatant was
siphoned into a clean, 10-L high-density polyethylene (HDPE) plastic container. If an
insufficient volume of supernatant required to initiate the elutriate tests was collected
after the 1-hour settling period, the elutriate was allowed to settle overnight in a cold
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room at 4°C. Additional clear overlying supernatant was then collected and combined
with that collected after the initial 1-hour settling period.

For the solid-phase amphipod and polychaete tests, a 2-L subsample of sediment was
sieved through a 500-micrometer (um) Nitex mesh screen to remove native organisms
and large debris capable of interfering with the survival and recovery of test organisms.
Interstitial porewater was collected for the analysis of pH, salinity, and total ammonia by
centrifuging a subsample of whole sediment for 20 minutes at 3,000 revolutions per
minute (rpm) and carefully siphoning the overlying porewater. Overlying water used in
test replicates consisted of natural seawater collected offshore of Scripps Institution of
Oceanography (SIO) Pier in La Jolla, CA, filtered to 20-um and diluted to 30 ppt with
deionized water.

For the bioaccumulation-phase tests, unmanipulated sediment was placed into 5
(control) or 10-gallon (site sediment) glass aquaria to achieve a sediment depth of
approximately 2 inches. The aquaria were then filled and maintained on a flow-through
system circulating 20-um filtered 34 ppt natural seawater collected offshore of SIO Pier
in La Jolla, CA.

2.2 Toxicity Test Methodology

Toxicity test method parameters and acceptability criteria are summarized in Tables 1
through 6. Additional detail is available in the referenced test protocols and can also be
provided in the form of standard operating procedures from Nautilus upon request.

2.3 Statistical Analyses

Statistical significance of the solid-phase amphipod data was determined by comparing
organism responses in the site sediments to that in the reference sediment. Analyses
were performed using one-way Analysis of Variance (ANOVA) and followed by pair-wise
one-tailed t-tests. Prior to the analysis, differences in variance were evaluated using
either Bartlett’'s Test (ANOVA) or an F-test (t-tests). Normality of the entire dataset for
ANOVA was evaluated using the D'Agostino & Pearson omnibus test. Analyses were
performed using GraphPad Prism statistical software, Version 4.02.

Statistical analysis of all suspended particulate-phase and reference toxicant data was
performed using CETIS Comprehensive Toxicity Data Analysis and Database Software
Version 1.6.3revE. Comparisons between the control and each test concentration were
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performed using either Dunnett’s Multiple Comparison Test or Steel Many-One Rank
Test. When a dose response was observed, a median effect concentration value (LCs0)
was determined for survival endpoints using Maximum Likelihood-Probit or Linear
Interpolation analytical methods. The choice of statistical methods was dependent on
assumptions met by the data after transformation as specified in US EPA guidance (US
EPA 2002).

All data expressed as a percentage were arcsine square-root transformed prior to
analysis to normalize the distribution and satisfy statistical assumptions.
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Table 1. Summary of Toxicity Test Methodology and QA/QC Requirements for
Marine Amphipod Solid-Phase Sediment Toxicity Tests

Test organism

Test organism source

Test organism age at initiation
Test duration

Overlying water renewal
Feeding

Test chamber

Sediment depth volume

Overlying water volume

Test temperature

Dilution water

Test concentrations

Number of organisms/chamber
Number of replicates
Photoperiod

Aeration
Test Protocol

Test acceptability criteria

Reference toxicant

Eohaustorius estuarius
Northwest Aquatic Laboratory
NA - Field collected

10 days

None

None

1 L glass jar

2cm/ 125 ml

900 ml

15 =+ 1°C (test-wide mean); 15 £ 3°C
(instantaneous)

Seawater collected offshore SIO Pier in La
Jolla, CA, 20 um-filtered and diluted to 30 ppt
with deionized water prior to testing.

Undiluted sediment

20

5

Continuous light

Continuous (3-4 bubbles per second)

US EPA 503/8-91/001, ASTM E1367-99, US
EPA 1994

> 90% mean survival in controls

Cadmium chloride
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Table 2. Summary of Toxicity Test Methodology and QA/QC Requirements for
Marine Polychaete Solid-Phase Sediment Toxicity Tests

Test organism

Test organism source

Test organism age at initiation
Test duration

Overlying water renewal
Feeding

Test chamber
Sediment depth volume

Overlying water volume

Test temperature

Dilution water

Test concentrations

Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test Protocol

Test acceptability criteria

Reference toxicant

Neanthes arenaceodentata

Dr. Donald Reish, CSU Long Beach
2-3 weeks post emergence

10 days

None

1 ml of a 0.01 gram/ml ground Tetramin slurry
at test initiation

1 L glass jar
2cm /125 ml
900 ml

20 £ 1°C (test-wide mean); 20 £ 3°C
(instantaneous)

Seawater collected offshore SIO Pier in La
Jolla, CA, 20 um-filtered and diluted to 30 ppt
with deionized water prior to testing.

Undiluted sediment

5

5

Continuous light

Continuous (3-4 bubbles per second)
ASTM 2000 E1611-00

> 90% mean survival in controls

Cadmium chloride
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Table 3. Summary of Toxicity Test Methodology and QA/QC Requirements for
Bivalve Embryo Sediment Suspended Particulate-Phase Toxicity Tests

Test organism

Test organism source
Test duration

Test solution renewal
Feeding

Test chamber

Test solution volume

Test temperature

Dilution water

Test concentrations (% sample)

Target # of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test Protocol

Test acceptability criteria

Reference toxicant

Mytilus galloprovincialis
Mission Bay

48 hours

None

None

30 ml glass scintillation vial
10 ml

15 £ 1°C (test-wide mean); £ 2°C (maximum
minus minimum)

Seawater collected offshore SIO Pier in La
Jolla, CA, 20 um-filtered and diluted to 30 ppt
with deionized water prior to testing.

100, 50, 10, 0 (control)

200-300

5

16 hours light/8 hours dark
None

US EPA 503/8-91/001, ASTM E 724-98

> 70% of control embryos introduced resulting
in live larvae with normal development.

Copper chloride
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Table 4. Summary of Toxicity Test Methodology and QA/QC Requirements for
Mysid Shrimp Suspended Particulate-Phase Toxicity Tests

Test organism

Test organism source

Test organism age at initiation
Test duration

Test solution renewal

Feeding

Test chamber

Test solution volume

Test temperature

Dilution water

Test concentrations (% sample)

Number of organisms/chamber

Number of replicates
Photoperiod
Aeration

Test Protocol

Test acceptability criteria

Reference toxicant

Americamysis bahia
Aquatic Biosystems

5 days post-hatch
96-hours

None

Artemia nauplii twice daily
1L glass jar

500 ml

25 £ 1°C (test-wide mean); £ 3°C (maximum
minus minimum)

Seawater collected offshore SIO Pier in La
Jolla, CA, 20 um-filtered and diluted to 30 ppt
with deionized water prior to testing.

100, 50, 10, 0 (control)

10
4

16 hours light/8 hours dark

None, unless DO levels fall below 4.0 mg/L.

US EPA 503/8-91/001, US EPA-821-R-02-012

> 90% mean survival in controls

Copper chloride
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Table 5. Summary of Toxicity Test Methodology and QA/QC Requirements for
Inland Silverside Suspended Particulate-Phase Toxicity Tests

Test organism

Test organism source

Test organism age at initiation
Test duration

Test solution renewal

Feeding

Test chamber

Test solution volume

Test temperature

Dilution water

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test Protocol

Test acceptability criteria

Reference toxicant

Menidia beryllina

Aquatic Biosystems

13 days post-hatch
96-hours

None

Artemia nauplii twice daily
1L glass jar

500 ml

25 £ 1°C (test-wide mean); + 3°C (maximum
minus minimum)

Seawater collected offshore SIO Pier in La
Jolla, CA, 20 um-filtered and diluted to 30 ppt
with deionized water prior to testing.

100, 50, 10, 0 (control)

10

4

16 hours light/8 hours dark

None, unless DO levels fall below 4.0 mg/L.
US EPA 503/8-91/001, US EPA-821-R-02-012
> 90% mean survival in controls

Copper chloride
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Table 6. Summary of Toxicity Test Methodology and QA/QC Requirements for 28-
Day Bioaccumulation Tests

Test organisms

Test organism source

Test organism age at initiation
Test duration

Test solution renewal

Feeding
Test chambers

Sediment depth/ volume

Overlying water volume

Test temperature

Dilution water

Test concentrations
Number of organisms/chamber

Number of replicates

Photoperiod

Aeration

Test Protocol

Test acceptability criteria

Reference toxicant

Marine clam Macoma nasuta and marine
polychaete Nereis virens

Brezina and Associates

Adult (field caught)

28 days and 24-hr depuration period
Continuous flow-through

None

10-gallon glass aquaria or 5-gallon glass
aquaria (control only)?

2 inches

Approx. 7 gallons for 10-gallon tanks or 3.5
gallons for 5-gallon tanks

15 £ 1°C (test-wide mean); 15 £ 2°C
(instantaneous)

34 ppt. seawater collected offshore SIO Pier
in La Jolla, CA and 20 um filtered

Undiluted sediment

35 clams and 10 worms (test sites) or 5 clams
and 1 or 2 worms (control only)?

5 for test sites, 7 for control?

16 hours light/8 hours dark
Continuous

US EPA 503/8-91/001, ASTM 2000 E1688-
00A

Recommended = 90% mean survival among
control replicates

None

 see QA/QC section (section 4.4) for a detailed explanation of replicate size and organisms loading.

Nautilus Environmental, San Diego, CA



Dredged Material Sediment Characterization Study for Port of Los Angeles Berths 145-147
Toxicity & Bioaccumulation
October 2007 Sampling Event

2.4 Testing Schedule

A summary of the testing schedule is provided in Table 7. Toxicity tests were initiated
on November 9 and 14, 2007, a maximum of 17 days following sample collection.

Table 7. Toxicity and Bioaccumulation Test Schedule

Test Type Test Initiation Date
Solid-Phase Tests 11/9/07
Suspended Particulate-Phase Tests 11/14/07
Bioaccumulation-Phase Tests 11/14/07

3.0 RESULTS

A summary of toxicity test results is shown in Tables 8 through 10 and Figures 1 through
7. A detailled summary of results is provided in Appendix A. Water quality
measurements and reference toxicant data are provided in Appendices B and C,
respectively. A summary of statistical results is presented in Appendix D. Toxicity was
observed to bivalve larvae (Sites 2C, UC, and LC) and Menidia (Sites 2C and LC) in the
suspended-particulate phase tests. Toxicity was also observed to amphipods (Sites 2C
and LC) in the solid-phase testing relative to the reference sample. A significant
reduction in Macoma survival from the reference was also detected in all sites tested for
bioaccumulation. Copies of the Chain-of-Custody (COC) forms are located in Appendix
E.

3.1 Solid-Phase Toxicity Tests

Solid-phase results are summarized in Table 8 and Figures 1 and 2. Individual replicate
survival data is provided in Appendix Tables A-1 and A-2. Mean survival of
Eohaustorius in the lab control and reference sediment was 92 and 90 percent,
respectively. Mean survival of Eohaustorius in test sediments ranged from 59 to 88
percent. A one-way ANOVA detected a statistically significant difference among sites
(p<0.001, Appendix Table D-1). When evaluated individually, Sites 2C and LC exhibited
a statistical reduction in mean survival compared to the reference sediment (one-tailed t-
test, p<0.05, Appendix Table D-6).
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Table 8. Summary of Results for Solid-Phase Toxicity Tests

Site thaystorius Neqnthes
Survival (%) Survival (%)
Lab Control 92 100
1C 88 100
2C 59* 92
ucC 87 96
LC 59* 92
Ref 90 100

Asterisk bolded values indicate a statistical reduction relative to the Reference site (t-test, p< 0.05).

100+

804 *

60+

Percent
Mean Survival

o°($
®
A%

Figure 1. Solid-phase amphipod survival (mean + 1 SD). Asterisk indicates a
significant reduction from the Reference site.
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Figure 2. Solid-phase polychaete survival (mean + 1 SD).

Mean Neanthes survival in the lab control and reference sediments was 100 percent.
Mean survival of Neanthes in test sediments ranged from 92 to 100 percent. A one-way
ANOVA detected no statistical difference among sites (p>0.05, Appendix Table D-1).

3.2 Suspended Particulate-Phase Toxicity Tests

A summary of results for suspended particulate-phase tests are shown in Table 9 and in
Figures 3 through 5. Individual replicate data for the suspended particulate-phase tests
are provided in Appendix Tables A-3, A-4, and A-5.

Mean normal development of mussel embryos in the two controls performed was 81 and
82 percent. Mean normal development in the undiluted elutriates ranged from 0.2 to 78
percent. A statistical reduction in mean normal embryo development was detected at
three sites: 2C, UC, and LC (Dunnett’s Multiple Comparison test, p<0.05, Appendix D-2).
Sites 2C and LC exhibited the largest decrease with 0.2 and 0.8 percent mean normal
embryo development, respectively, in the undiluted elutriate. Point estimate median
effect concentrations (ECso0) values for Sites 2C and LC were similar at 20.5 and 20.1
percent elutriate, respectively. Although a statistically significant reduction in mean
normal embryo development was observed in all concentrations tested of Site UC, only

Nautilus Environmental, San Diego, CA 12
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Table 9. Summary of Results for Suspended Particulate-Phase Toxicity Tests

Site Elutriate Bivalve Menidia _ Mysid _
Conc. (%) (Mean % Normal) (Mean % Survival) (Mean % Survival)
0 (control) 82 88 95
10 72 85 100
1C 50 73 100 98
100 78 95 95
EC50/LC50 (%) >100 >100 >100
0 (control) 82 88 95
10 77* 98 100
2C 50 2.4* 75 98
100 0.2* 45* 93
EC50/LC50 (%) 20.5 96.9 >100
0 (control) 81 88 95
10 71* 88 95
ucC 50 74* 93 98
100 65* 85 95
EC50/LC50 (%) >100 >100 >100
0 (control) 81 88 95
10 77 75 98
LC 50 1.4* 68* 98
100 0.8* 43* 80
EC50/LC50 (%) 20.1 97.5 >100

Asterisk bolded values indicate a statistical reduction relative to the control (Dunnett’s Multiple Comparison, p<0.05).

a 16 percent reduction from the control was observed in the highest concentration tested
and resulted in an LCso of >100%.

Mean Menidia survival in the lab control was 88 percent. Mean survival in the undiluted
elutriates ranged from 43 to 95 percent. A statistical reduction in survival was observed
in Site 2C and LC elutriates (Dunnett’s Multiple Comparison test, p<0.05, Appendix D-3).
Site 2C exhibited a statistical reduction in survival at only the highest concentration
(LCs50>100), while survival in Site LC was significantly reduced at the two highest
concentrations (LCs0 = 97.5%).

Nautilus Environmental, San Diego, CA 13
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Figure 3. Bivalve embryo mean normal development in undiluted elutriates (mean

=1 SD). Lab Control 1 was paired with Sites 1C and 2C. Lab Control 2 was paired
with Sites UC and LC.
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Figure 4. Menidia survival in undiluted elutriates (mean £ 1 SD).

Nautilus Environmental, San Diego, CA 14



Dredged Material Sediment Characterization Study for Port of Los Angeles Berths 145-147
Toxicity & Bioaccumulation
October 2007 Sampling Event

100+

Mean
Percent Survival

Figure 5. Mysid survival in undiluted elutriates (mean + 1 SD).

Mean mysid survival in the lab control was 95 percent. Mean mysid survival in the
undiluted elutriates ranged from 80 to 95 percent. No statistical reduction in survival was
observed at any site or concentration tested (Appendix D-4).

3.3 Bioaccumulation Tests

Mean survival results for the bioaccumulation tests are summarized in Table 10 and
Figures 6 and 7. Additional replicate detail is provided in Appendix Table A-6 and A-7.
Mean clam survival in the control and reference site was 77 and 84 percent,
respectively. Mean clam survival among the test sites ranged from 38 to 68 percent. A
one-way ANOVA detected a statistically significant difference in survival among sites
(p<0.001, Appendix Table D-5). When evaluated individually, all sites exhibited a
statistical reduction in mean survival compared to the reference sediment (one-tailed t-
test, p<0.05, Appendix Table D-6). Despite lower than typically observed survival,
sufficient clam tissue was obtained at test termination to proceed with chemical
analyses. All surviving clams appeared healthy and in good condition at the end of the
exposure period. A more detailed discussion of the observed clam survival can be found
in the QA/QC section at the end of this report.

Mean worm survival in the control and reference site was 100 and 94 percent,
respectively. Mean worm survival among the test sites ranged from 86 to 98 percent. A
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Table 10. Summary of Bioaccumulation Survival Results

Site Macoma Me:an Nereis Mea_n
Percent Survival Percent Survival

Lab Control 77 100

1C 68* 92

2C 54* 88

uc 62* 98

LC 38* 86

Ref 84 94

Asterisk bolded values indicate a statistical reduction relative to the reference site (+test, p< 0.05).

Percent
Mean Survival

Figure 6. Bioaccumulation-phase clam survival (mean + 1 SD). Asterisk indicates
a significant reduction from the Reference site.
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Figure 7. Bioaccumulation-phase worm survival (mean = 1 SD).

one-way ANOVA detected a statistically significant difference in survival among sites
(p<0.01, Appendix Table D-5); however, multiple comparison one-tailed t-tests detected
no significant reductions from the reference in any site tested (Appendix Table D-6).

4.0 QA/QC

All of the data presented has been thoroughly reviewed in accordance with our internal
QA program and relevant protocols, and deemed acceptable for reporting. Any
deviations with respect to test conditions and acceptability criteria are summarized here.
All deviations were considered minor with no foreseeable bearing on test results.

4.1 Reference Toxicant Tests

Reference toxicant test results for solid and suspended-particulate phase tests are
provided in Appendix C. All reference toxicant test results were valid and fell within
internal laboratory control limits of +2 standard deviations. This indicates that test
organism sensitivity was consistent with that historically observed at Nautilus.
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4.2 Solid-Phase Toxicity Tests

All test acceptability criteria were met and water quality values were within acceptable
ranges as defined by the test protocol.

4.3 Suspended Particulate- Phase Toxicity Tests

The mean percent of mussel embryos introduced into the control treatment resulting in
live larvae with completely developed shells was 70 percent. This meets test
acceptability criteria as stated in ASTM E 724-98.

Mean Menidia control survival was 88 percent. This falls just below the 90 percent test
acceptability criteria. Mean survival in the concurrent reference toxicant control utilizing
the same batch of Menidia did meet test acceptability criteria with 95 percent survival.
The reference toxicant test also exhibited a typical dose response within quality control
chart limits. The tests were deemed acceptable for reporting purposes due to: 1) low
variability among all replicates and power to detect statistical differences, 2) acceptable
control performance in the concurrent reference toxicant test, and 3) a typical dose
response suggesting similar sensitivity to that normally observed with this species.

Mysid exposures met all test acceptability criteria.

Water quality values for all suspended-particulate tests were within acceptable ranges
as defined by the test protocols.

4.4 Bioaccumulation Tests

Due to an unanticipated shortage of 10-gallon aquaria (several cracked during the
cleaning process), 5-gallon aquaria were used for the control replicates. The number of
control replicates was increased to seven so as to maintain comparable organism
loading levels per replicate, while retaining the total number of organisms. However,
due to technician error, the number of Macoma and Nereis added to control replicates at
initiation (5 Macoma and 1 or 2 Nereis) was below that required to equal the total
number of organisms introduced to the test sites.

Mean survival of Macoma at the end of the 28-day bioaccumulation exposure was 77
percent. This is below a goal 90 percent survival recommended in the “Standard Guide
for Determination of the Bioaccumulation of Sediment-Associated Contaminants by
Benthic Invertebrates” (ASTM E1688-00A); however, this is not a test acceptability
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requirement. Mean survival in the reference, at 84 percent, exceeded that in the control.
There was no indication upon arrival and during acclimation that animals were less
healthy than normal. Clams were siphoning and appeared normal in color and activity
during acclimation and upon addition to the test chambers. All of the control mortality
observed occurred during the second half of the test period. Consistent with prior
experience, it appears likely that a lack of available food in the control sediment during
the 28-day exposure may have had some effect on survival, particularly since the home
control sediment is nearly 100 percent sand with little to no fines or clays. Food is not
added during the bioaccumulation exposure per the test protocol. It is also possible that
this reduced survival is an artifact of there only being 5 clams added to each test
replicate, resulting in each clam mortality representing a 20 percent reduction in survival.
When initiating with the typical 35 clams, it is routine to observe 2-3 clam mortalities per
replicate.

Several daily water quality measurements exceeded the 15+2°C instantaneous
temperature range recommended by the test protocol. All were noted within 24-hours
and flows were adjusted accordingly to bring the temperature back within the
recommended range. All deviations were considered minor and would not have affected
results. The overall test-wide mean temperature for all sites fell within the recommended
range of 15x£1°C. All other water quality results for the bioaccumulation tests were within
acceptable ranges as defined by the test protocol and are provided in Appendix B.

4.5 Potential Confounding Factors
4.5.1 Total Ammonia
4.5.1.1 Solid-Phase Testing

Ammonia analysis results are provided in Appendix B and summarized in Table 11.
Total ammonia levels ranged from 1.7 to 39 mg/L in the interstitial porewater collected
from all test sediments. Total ammonia in the overlying water of the amphipod and
polychaete solid-phase tests at test initiation ranged from 0.2 to 4.9 mg/L among all
sites. Overlying water total ammonia at test termination ranged from 1.1 to 11.7 mg/L for
the amphipod and 0.6 to 8.4 mg/L for the polychaete solid-phase tests. The total
ammonia levels were below a reported no effect concentration of 60 mg/L (US EPA
1994) and LCso of 126.7 mg/L (Kohn et al., 1994) for Eohaustorius. The mean un-
ionized ammonia concentrations measured in the porewater (calculated based on the
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maximum pH, temperature, and salinity measured during the test period) ranged from
<0.1 to 1.37 mg/L. Only Site LC porewater (1.37 mg/L un-ionized ammonia) was above
the 0.8 mg/L and 1.25 mg/L no effect concentrations for Eohaustorius and Neanthes
reported by US EPA (1994), respectively. The highest ammonia concentration
measured however, was approximately half of the 2.52 mg/L un-ionized ammonia LCso
for Eohaustorius reported by Kohn et al. (1994). Although ammonia may be contributing
some effect to amphipods in Site LC sediment, the degree of amphipod mortality
observed in both Sites 2C and LC was greater than that expected based on the
concentration of un-ionized ammonia alone.

4.5.1.2 Suspended Particulate-Phase Testing

Ammonia analysis results are provided in Appendix B and summarized in Table 12. The
total ammonia level in the 100 percent elutriate of the suspended-particulate-phase tests
ranged from 0.6 to 12.6 mg/L at test initiation. The total ammonia levels were below
reported no effect concentrations of 29 and 15 mg/L (Nautilus internal studies) for
Americamysis and Menidia, respectively. Un-ionized ammonia levels (calculated based
on the maximum pH, temperature, and salinity measured during the test period) for the
Menidia and Americamysis tests were similar among sites and ranged from 0.04 to 1.34
mg/L. Sites 2C and LC exceeded a 96-hour LCso of 0.9 mg/L for Menidia (Nautilus
internal studies), while none of the sites exceeded a 96-hour LCso of 2.3 mg/L for
Americamysis (Nautilus internal studies).

Total ammonia in Site 2C and LC elutriates, however, exceeded a no effect
concentration of 4.0 mg/L reported to affect bivalve embryos (Tang, 1997). Un-ionized
ammonia levels in the bivalve elutriate tests ranged from 0.02 to 0.38 mg/L. Site 1C, 2C
and LC elutriates exceeded a toxicity threshold of 0.05 mg/L un-ionized ammonia
developed by the Marine Pollution Studies Laboratory (unpublished data), while elutriate
from Sites 2C and LC exceeded the US EPA recommended threshold of 0.13 mg/L un-
ionized ammonia for a similar species Crassostrea gigas (US EPA, 1995).

4.5.1.3 Bioaccumulation-Phase Testing

Ammonia analysis results for the bioaccumulation-phase are provided in Appendix B.
Total ammonia levels ranged from 1.7 to 39 mg/L in the interstitial porewater collected
from all test sediments. Total ammonia in the overlying water of the bioaccumulation-
phase tests ranged from <0.1 to 3.3 mg/L among all sites across the 28-day test period.

Nautilus Environmental, San Diego, CA 20



Dredged Material Sediment Characterization Study for Port of Los Angeles Berths 145-147
Toxicity & Bioaccumulation
October 2007 Sampling Event

The relationship between Macoma survival observed in the bioaccumulation exposures
and porewater ammonia concentrations is unclear, as ammonia toxicity threshold levels
for Macoma are unavailable in the literature.
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Table 11. Summary of Solid-Phase Ammonia Measurements and Effect Levels

Porewater
Total Temp Salinity pH Un-ionized
Sample Ammonia (mg/L) (°C) (ppt) (units) Ammonia (mg/L)
1C 4.39 15 34.1 7.18 0.02
2C 34.7 15 33.9 7.38 0.21
uc 2.44 15 20.1 7.62 0.03
LC 39.0 15 26.0 8.16 1.37*
Ref 1.7 15 33.8 7.42 0.01

Overlying Water

Eohaustorius - Total NH; (mg/L)

Neanthes - Total NH; (mg/L)

Sample Day 0 Day 10 Day 0 Day 10
1C 0.4 1.2 0.7 0.6
2C 4.9 11.7 4.1 8.4
uc 0.2 1.1 0.5 1.0
LC 4.1 7.9 3.2 4.9
Ref 0.5 2.1 0.6 2.3

Effect Levels

Ammonia NOEC (mg/L)

Ammonia LC50 (mg/L)

Species Total Un-ionized Total Un-ionized
Eohaustorius 60 0.8 126.7 2.52
Neanthes - 1.25 -- --

Bold asterisk values exceed either NOEC or EC50/LCso limits.
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Table 12. Summary of Suspended Particulate-Phase Ammonia Measurements and
Effect Levels

Menidia beryllina
Day 0 Total Temp Salinity pH Un-ionized
Sample Ammonia (mg/L) (°C) (ppt) (units) Ammonia (mg/L)
1C 1.95 24.7 31.6 8.18 0.14
2C 12.6 24.7 33.5 8.36 1.34*
uc 0.61 25.0 34.2 8.20 0.05
LC 10.9 25.0 31.5 8.34 1.13*
Americamysis bahia
Day 0 Total Temp Salinity pH Un-ionized
Sample Ammonia (mg/L) (°C) (ppt) (units) Ammonia (mg/L)
1C 1.95 24.6 32.4 8.18 0.14
2C 12.6 24.3 321 8.35 1.27
uc 0.61 244 31.0 8.18 0.04
LC 10.9 25.0 31.9 8.35 1.15
Mytilus galloprovincialis
Day 0 Total Temp Salinity pH Un-ionized
Sample Ammonia (mg/L) (°C) (ppt) (units) Ammonia (mg/L)
1C 1.95 14.9 30.9 8.13 0.06*
2C 12.57* 14.9 30.4 8.09 0.37*
uc 0.61 14.9 29.2 8.18 0.02
LC 10.86* 14.9 30.4 8.14 0.36*

Effect Levels

Ammonia NOEC (mg/L)

Ammonia 96-hr EC50/LC50 (mg/L)

Species Total Un-ionized Total Un-ionized

Menidia 15 - - 0.9
Americamysis 29 - - 23

Mytilus 4.0 0.05 - -

# Total ammonia measured in undiluted elutriate. Un-ionized ammonia calculated using the maximum temperature,

salinity, and pH measured during the 96-hour test period.

Bold asterisk values exceed either NOEC or EC50/LCs0 limits.
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Appendix Table A-1. Summary of Solid Phase Testing
AMEC - POLA Berths 145-147
Amphipod 10-Day Survival
Test Date: 11/9/07

Mean
Site Replicate Rnd. No. # Alive % Survival % Survival
A 3 17 85
B 10 19 95
Control C 18 19 a5 92
D 23 19 95
E 14 18 90
A 8 19 95
B 19 19 95
1C C 6 17 85 88
D 21 18 90
E 24 15 75
A 2 10 50
B 1 15 75
2C C 20 7 35 59
D 15 14 70
E 16 13 65
A 4] 17 85
B 22 17 85
uc C 4 18 90 87
D 11 18 90
E 7 17 85
A 27 10 50
B 28 16 80
LC C 25 13 65 59
D 17 9 45
E 13 11 55
A 30 17 85
B 12 17 85
Ref C 26 19 95 90
D 5 18 90
E 29 19 85




Appendix Table A-2. Summary of Solid Phase Testing
AMEC - POLA Berths 145-147
Polychaete 10-Day Survival
Test Date: 11/9/07

Mean
Site Replicate Rnd. No, # Alive % Survival % Survival
A 3 [ 100
B 10 5 100
Control c 18 5 100 100
D 23 5 100
E 14 5 100
A 8 5 100
B 19 5 100
1C C 6 5 100 100
D 21 5 100
E 24 5 100
A 2 4 80
B 1 4 80
2C C 20 5 100 92
D 15 5 100
E 18 5 100
A 9 5 100
B 22 4 80
uc C 4 5 100 06
D 11 5 100
E 7 5 100
A 27 4 80
B 28 4 80
LC C 25 5 100 92
B 17 5 100
E 13 5 100
A 30 5 100
B 12 5 100
Ref C 28 5 100 100
D 5 5 100
E 29 5 100




Appendix Table A-3. Summary of Suspended Particulate-Phase Testing
AMEC - POLA Berths 145-147
Mytilus 48-hour Normal Development
Test Date: 11/14/07

Site 1C
# Scored # Normal % Normal Mean % Normal
% Sample Rep Development  Development Development
A 100 83 83
B 100 81 81
Lab Control c 100 83 83 82
D 100 82 82
E 100 80 80
A 100 83 83
B 100 79 79
10 C 10C 61 61 72
D 100 79 79
E 100 56 56
A 100 81 81
B 100 74 74
50 cC 100 65 65 73
D 100 69 69
E 100 78 78
A 100 83 83
B 100 75 75
100 C 100 78 78 78
D 100 82 82
E 100 70 70
NQEC =100
LC50 = >100
Site 2C
# Scored # Normal % Normal Mean % Normal
% Sample Rep Development Development Development
A 100 81 81
B 100 82 82
Lab Control C 100 80 80 82
D 100 83 83
E 100 83 83
A 100 75 75
B 100 83 83
10 C 100 79 79 77
D 100 76 76
E 100 71 71
A 100 2 2
B 100 1 1
50 C 100 2 2 2.4
D 100 2 2
E 100 5 5
A 100 0 0
B 100 0 0
100 C 100 1 1 0.2
b 100 0 0
E 100 0 0
NOEC = <10
LC50 = 20.5




Appendix Table A-3 (cont). Summary of Suspended Particulate-Phase Testing
AMEC - POLA Berths 145-147
Mytilus 48-hour Normal Development
Test Date: 11/14/07

Site LC
# Scored # Normal % Normal Mean % Nommal
% Sample Rep Development  Development Development
A 100 81 81
Lab B . 100 79 79
Controt C 100 83 83 81
D 100 80 80
E 100 83 83
A 100 76 76
B 100 79 79
10 c 100 74 74 77
D 100 79 79
E 100 76 76
A 100 0 ¢
B 100 3 3
50 C 100 g 0 1.4
D 100 4 4
E 100 0 0
A 100 1 1
B 100 2 2
100 C 100 0 0 0.8
D 100 1 il
E 100 0 D
NOEC =110
LC50 =201
Site UC
# Scored # Normal % Normal Mean % Normal
% Sample Rep Develcpment  Development Development
A 100 83 83
B 100 81 81
C;ﬁﬁol C 100 79 79 81
D 100 80 80
E 100 83 83
A 100 64 64
B 100 73 73
10 c 100 76 76 71
D 100 70 70
E 100 73 73
A 100 80 80
B 100 81 81
50 C 100 71 71 74
D 100 64 64
E 100 74 74
A 100 62 62
B 100 61 81
100 C 100 64 64 65
D 100 76 76
E 100 54 64
NOEC = <10
LC50 ==>100




Appendix Table A-4. Summary of Suspended Particulate-Phase Testing
AMEC - POLA Berths 145-147
Menidia 96-hour Survival
Test Date: 11/14/07

Site 1C
96-hr 96-hr Mean %
% Sample Rep # Alive % Survival Survival
A 8 80
Lab Control g g gg 88
D 10 100
A 8 80
B 8 80
10 c 10 100 85
D 8 80
A 10 100
B 10 100
50 c 10 100 100
D 10 100
A 10 100
B 8 80
100 c 10 100 95
D 10 100
NOEC = 100
LC50 =>100
Site 2C
96-hr 86-hr Mean %
% Sample Rep # Alive % Survival Survival
A 8 80
B 8 80
Lab Controi c 9 90 88
D 10 100
A 10 100
B g 90
10 c 10 100 o8
D 10 100
A 8 80
B 8 80
50 c 7 70 75
D 7 70
A 6 60
B 4 40
100 c 5 50 45
D 3 30
NOEC =50
LC50 = 96.9




Appendix Table A-4 (cont). Summary of Suspended Particulate-Phase Testing
AMEC - POLA Berths 145-147
Menidia 96-hour Survival
Test Date: 11/14/07

Site LC
96-hr 96-hr Mean %
% Sample Rep # Alive % Survival Survival
A 8 80
B 8 80
Lab Control c 9 30 88
D 10 100
A 8 80
B 7 70
10 c 3 80 75
D 7 70
A 7 70
B 8 80
50 C 6 50 68
D 6 80
A 5 50
B 3 30
100 o 5 50 43
D 4 40
NOEC =10
.CB0 =975
Site UC
96-hr 96-hr Mean %
% Sample Rep # Alive % Survival Survival
A 8 80
B 8 80
Lab Conirol c 9 90 88
D 10 100
A 10 100
B 9 90
10 c 8 80 88
D 8 80
A 10 100
B 9 a0
50 c 9 90 93
D 9 a0
A 8 80
B g 80
100 C 8 80 85
D 9 a0
NOEC = 100
LC50 =>100




Appendix Table A-5. Summary of Suspended Particulate-Phase Testing
AMEC - POLA Berths 145-147
Americamysis 96-hour Survival
Test Date: 11/14/07

Site 1C
96-hr # 96-hr % Mean %
% Sample Rep Alive Survival Survival
A 10 100
Lab Control (B; 180 18000 95
D 10 100
A 10 100
B 10 100
10 c 10 100 100
D 10 100
A 10 100
B 10 100
50 c 9 90 98
D 10 100
A 9 ~ 90
B 10 100
100 C 10 100 93
D 9 a0
NOEC = 100
LC50 =>100
Site 2C
86-hr # 96-hr Yo Mean %
% Sample Rep Alive Survival Survival
A 10 100
Lab Control CB: 1% 18000 a5
D 10 100
A 10 100
B 10 100
10 C 10 100 100
D 10 100
A 10 100
B 9 g0
S0 C 10 100 98
D 10 100
A 9 80
B g a0
100 c 10 100 93
D 9 80
NOEC =100
LC50 =>100




Appendix Table A-5 (cont). Summary of Suspended Particulate-Phase Testing
AMEC - POLA Berths 145-147
Americamysis 96-hour Survival
Test Date: 11/14/07

Site LC
96-hr # 96-hr % Mean %
% Sample Rep Alive Survival Survival
A 10 100
Lab Control (B: 180 18000 95
D 10 100
A 10 100
B 10 100
10 C 10 100 98
D 9 g0
A 10 100
B 9 90
o0 c 10 100 98
D 10 100
A 7 70
B 9 a0
100 C 9 30 80
D 7 70
NOEC = 100
LC50 =>100
Site UC
96-hr # 96-hr % Mean %
% Sample Rep Alive Survival Survival
A 10 100
Lab Control 2 o o 95
D 10 100
A 10 100
B 9 80
10 c 9 90 95
D 10 100
A 10 100
B 10 100
50 o 9 90 98
D 10 100
A 10 100
B 9 90
100 c 9 90 95
D 10 100
NOEC =100
LLC50 =>100




Appendix Table A-6, Summary of Bicaccumulation-Phase Testing
AMEC - POLA Berths 145-147
Macoma 28-Day Survival
Test Date: 11/14/07

Mean
Site Replicate # Alive % Survival % Survival
Control A 5 100
B 3 60
C 3 60
D 5 100 77
E 5 100
F 3 60
G 3 60
1C A 27 77
B 23 66
C 21 80 68
D 24 69
E 24 69
2C A 16 46
B 20 57
C 20 57 54
D 23 66
E 16 46
uc A 24 69
B 23 (5151
c 24 69 62
D 13 37
E 24 69
LC A 9 26
B 9 26
c 18 51 38
D 17 49
E 14 40
Ref A 30 86
B 28 80
C 31 89 84
D 25 71
E 33 94




Appendix Table A-7. Summary of Bicaccumulation-Phase Testing
AMEC - POLA Berths 145-147
Nereis 28-Day Survival
Test Date: 11/14/07

Mean
Site Replicate # Alive % Survival % Survival
Control A 1 100
B 2 100
C 2 100
D 2 100 100
E 1 100
F i 100
G 1 100
1C A 10 100
B 9 90
Cc 9 90 92
D 8 80
E 10 100
2C A 8 80
B 8 80
C 9 a0 88
D 10 100
E 9 90
uc A 10 100
B 10 100
C 10 100 98
D 10 100
E g 90
LC A 10 100
B 8 80
C 9 90 a6
D 8 80
E 8 80
Ref A 9 90
B 10 100
C 9 90 94
D 9 90
E 10 100




APPENDIX B
WATER QUALITY RAwW DATA



Amphipod Solid-Phase Test
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Polychaete Solid-Phase Test
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Bivalve Suspended Particulate-Phase Test
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Inland Silverside Suspended Particulate-Phase Test



Marine Acute Bioassay

Static Conditions

Client: POLA (spp) )AM'C‘C_

Water Quality Measurements
& Test Organism Survival

Test Species: M. beryllina Tech Initials
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Marine Acute Bioassay
Static Conditions

Water Quality Measurements
& Test Organism Survival

:;-% Fr

Client: POLA (spp) /A AMELC Test Species: M. berylfina Tuch Initlals
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Marine Acute Bicassay
Static Conditions

Water Quality Measurements
& Test Organism Survival
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Marine Acute Bioassay
Static Conditions

Water Guality Measurements
& Test Organism Survival

Client: POLA {spp) / A MEC Test Species: M. beryliina Tach Initials
Sample ID: LC ' Start Date/Time: 11/14/2007 | D\ %, 0 |24 ) 48 [ 72} 96
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Mysid Suspended Particulate-Phase Test



Marine Acute Biocassay
Static Conditions

Water Quality Measurements
& Test Organism Survival

Client: POLA {spp) / AMTE Test Species: A, bahia Tech Initials
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Marine Acute Bioassay
Static Conditions

Water Quality Measurements
& Test Organism Survival

Client: POLA {spp) /AM'EC Test Species: A. bahia Tech Initlals
Sample ID; 2C Start Date/Time: 111472007 | 4{ U~ 6 24| 48| 7279
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Marine Acute Bioassay
Static Conditions

Wafter Quality Measurements
& Test Organism Survival

Client: POLA (spp) /AM—E(: Test Species: A. bahia Tech Initials
sampleiD: UG~ Start DatefTime: 111412007 42 14O 0 | 24| 48| 72 | 96
TestNo: OH~-Sozitb End Date/Time: 11/18/2007 \9%0 Guunts:%H‘JT"Es J"T"kL"
Readings: AT DF E.bt}{r"%
Number of Live Salinity Temperature Dissolved Oxygen pH
COHGE;:faﬁOn Rep Organ[sms (ppt) °c) (mgIL) {units)
| e e e e
Lab Control | A | 10(]® (i @ 174\ [2N 30 Bl ?53333 2” DZ‘!‘JLD
Bl10\?|4 sl e
¢ [10]12 1o O Jio [l e
Dlwolio wllopolElEi ey
10 Alwlpllioho 4301|3630 |25 235 21
Blwojo a9 (1 e
cliololq Ala il | 0 il i i
plwollo\olipholiidle il e
50 A0l d 10| 1g 1o [2-8120.3 mslio.chern, Q%fzqu N ) lor’)tg-; 0 ‘J
B (40O W]« [l i T !
Cluko W Q [ il
D [10]io] | @[l i B
100 Altwllo 8\87"!’ g0 B, dBS
B 109 .
Cli0lid
Dlfoljg
A
B i %%ﬁ ?"? :
D o E‘“
A
B L
c %?‘%@%ﬁ
D e
A
B
C
D

Animal Source/Date Received: A 55} IR .al Age at Initiation: > | . Feeding Times
‘ 0 | 24| 48 | 72 | 96
Comments: TS e \(3 Oy~ OX - Am:| :‘?L&m}a DE |6 752
Bnlrmmet < Co (::L ? Ol e 4O Ot et (e PM: f555/§, M58 3G| —
QC Check:

S f1e /o7

Nautilus Environmental, LLC. 5550 Morehouse Drive, Suite 150. S5an Diego, CA 92121,

Final Review: Mﬂ “\’)g 21 v



Marine Acute Bioassay
Static Conditions

Water Quality Measurements
& Test Organism Survival

Client: POLA (spp) /AMﬁC Test Species: A. bahia Tech Initials
Sample ID: LC Start Date/Time: 11/14/2007 IL]'M O | 24| 48 | 72 | 96
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28-Day Marine Sediment Bioassay Observations

Bioaccumulation
Client:  POLA [AMEC Start Date/Time: 11/14/2007  |000
Project ID: Berth 145-147 End Date/Time: 12/12/2007 (00
Site ID: Control Test Species: Macoma nasuta/Nereis vir
Rep Day Clam Mortalities Flow Adjustments Additional Comments
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28-Day Marine Sediment Bioassay

Bioaccumulation

Client:

POLA !Amﬁc

Project ID: Berth 145-147

Site 1D: Site 1C

Start Date/Time: 11/14/2007

End Date/Time: 12/12/2007

Observations
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28-Day Marine Sediment Bioassay
Bioaccumulation

Client: POLA }AMGC

{

Project ID: Berth 145-147

Site 2C

Observations

Start Date/Time: 11/14/2007 josy

End Date/Time: 12/12/2007 [e0p

Test Species: Macoma nasuta/Nereis vir

Site ID:
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Flow Adjustments

Additional Comments
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28-Day Marine Sediment Bioassay C )
[et 2

Bioaccumulation

POLA [AMEL Start Date/Time: 11/14/2007 (oo

Project ID: Berth 145-147

Client:

End Date/Time: 12/12/2007 (o0p

Site ID: Site UC

Test Species: Macoma nasuta/Nereis vir
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28-Day Marine Sediment Bioassay Observations

Bioaccumulation (ze42)
Client: ‘\Q OLA / Awa 2 C Start Date/Time: || /\ LV)— (507 ooe
Project ID: %MK\/\ \ A S \W\7) End Date/Time: \}7/\ ’)J)U O7  (eop
Site ID: 5;\1\ \ ( Test Species: Macoma nasuta / Meyei S
Rep Day Clam Mortalities Flow Adjustments Additional Comments
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28-Day Marine Sediment Bioassay
;Bioaccumulation

Observations

Client: POLA I}‘AA/\EC Start Date/Time: 11/14/2007 [0D0
Project ID: Berth 145-147 End Date/Time: 12/12/2007  [(opp
SiteID:  Site LC ‘Test Species: Macoma nasuta/Nereis vir
Rep Day Clam Mortalities Flow Adjustments Additional Comments
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28-Day Marine Sediment Bioassay
Bioaccumulation

Client:

POLA JAMEC

Project ID: Berth 145-147

Site ID:

Reference Site

Start Date/Time: 11/14/2007

End Date/Time: 12/12/2007

Test Species: Macoma nasuta/Nereis vir
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Total Ammonia Measurements



Total Ammonia Analysis Interstitial Water
Marine

ClientiD: AMEC
Project ID: POLA Berth 145-147
Test Type: Porewater

DI Blank: ©- O Analyst: V7
Seawater Blank: O. ¢ Analysis Date: \(/72\ /¢ 3~

{30 2.2 | R A
ic { 9/10/2007 PW 1.1 3I4.1 .l 4 '7)01
2C 2 9/10/2007 PW 7,338 33.4 | z@. o 2N &
uc b) 91072007 PW 7.l 201 72 .~ |2, Jd
Lc & 8/10/2007 PW 7. (b 2o .0 TR T T20 _L,% 37, 04
oty gt Ret S 9/10/2007 PW 742, 33.& /.Y 17
rifectel

RPD = sampie {(ma/L) - sample duplicate (mg/L) x 100

average ammonia (mg/L)

% Recovery = spiked sample {mail) - sample (ma/l) x 100

spike cong'n (mg/l)

Sample i.D. NH3 (mg/L) Sample Dup Spike (mg/L) RPD % Recovery
~Blan o0 T W ]g, ErEENEN
&QC Wwis o3 1952 | 4 3-[F7+

Comments: (0 - "\’O-C-U\. —Q\/—OW\ AME’C«!PO LA W\ Mé—iiﬂ g\)S‘P—QV\dQ—Q\ {)"\0&6
ac check: LG )\ o fo) Final Review: _ /2. 12/Z¢/ o7
/ 7

Nautilus Envirenmental, 5550 Morehouse Drivae, Suite 150, San Diago, CA 92121,




Total Ammonia Analysis Overlying Water

Client ID: AMEC
Project ID: POLA Berth 145-147
Test Type: 10-Day Solid Phase

DiBlank: O.O Analyst: N U v
Seawater Blank: __ 0. ¢) Analysis Date: “h:!lﬂj
Nx1.22
Bl ke (10 mgh NHi} o INA A
Sediment Control Ee 1 11/9/2007 0 e ! RYEEWA
1C Ee 2 11/9/2007 0 0n.% O,
2CEe 3 114812007 0 =0 . q
UG Ee 4 11/9/2007 0 . 0%
LC Ee 5 11/9/2007 0 D, o
Ref Ee 6 13/9/2007 o o n.%
Sediment Control Na 7 11/9/2007 0 0. > 0.2
1C Na 8 117912067 0 S (., o.7
2C Na 9 11/9/2007 0 LY 4]
UC Na 10 11/9/2007 0 U 0-5
LC Na 11 11/9/2007 0 .6 3.
Ref Na 12 11/9/2007 0 S5 b
Rt TN 1% 4.4
Sediment Cantrol Ee 13 11A912007 10 0.5 oM
1C Ee 14 11/18/2007 10 1.0 L3R
2C Ee 15 11/19/2007 10 A le 18,
UC Ee 16 11/18/2007 10 .4 v
LC Ee 17 11/19/2007 10 -2 - 4
Ref Ee 18 111912007 10 .7 AN
Sediment Goritrol Na 19 1111912007 10 0.7 .4
1€ Na 20 1141912007 10 0.5 0.6
2C Na 21 1/19/2007 10 G .4 4 M
UG Na 22 11/19/2007 10 0, ¢ 1.
LC Na 23 11119/2007 10 P Y 1
24 11/49/2007 10 1.d 3.3
24 i 7 T
RPD = sample (mg/L) - sample duplicate (rg/L) x 100
average ammonia {mg/L}
% Recovery = spiked sample (mg/L) - sample (mg/l}) x 100
spike conc’n {mg/L)
Sample L.D. NH3 (mg/L} Sample Dup  Spike (mg/L) RPD % Recovery
Blank oo 1,4 79.0
W 595 (A A ALY 0 240

Comments: @ (—- + k&n ‘va 1A, A’mﬁ ()/POL-A B'/"{l\ Hrs 147 4P
QC Check: Jit fz;/%/“? Final Review: MA- l/"*/og

Nautilus Environmental. 5550 Morehouse Drive, Suite 150. San Diego, CA 92124,




Total Ammonia Analysis Overlying Water
Client ID: AMEC
Project ID: POLA Berth 145-147
Test Type: Suspended Phase
DI Blank: ¢D. ¢ Analyst: 37V

Seawater Blank: .~

Analysis Date: \\ /7y /0T

CNA
1111472007
1111412007

28

uc 27 11/14/2007

LC 23 11/14/2007
Control Mb 29 11/18/2007
1C Mb 30 1i/18/2007
2C Mb 31 11/18/2007
UC Mb 32 11/18/2007
LC Mb 33 1111812007
Control My 34 11/18/2007

35 11/18/2007

11/18/2007

37

uc My 1118/2007

LC My 38 11/18/2007 sshd |
Control Mg 39 111612007 ssnfty o o -1
1C Mg 40 11/16/2007 48 hr /X{‘E—H"?— 2. .0%
2C Mg 41 11M8/2007 48hr A S04 1 D72
UC Mg 42 141612007 48hr gCreAndd A ,:P’)
LC Mg 43 1171612007 ey ar = L2y
Lty seledon < 122 [l
Yo .o |1 a7

Y Cmgd =%
A

RPD = sample (marl) - sample duplicate {mg/L} x 100

average ammenia (ma/l)

% Recovery = spiked sample (ma/l ) - sample {ma/l) x 100

spike cone'n (mg/L)

Sample §.D, NH3 {mgiL) Sample Dup  Spike {mg/k) RPD % Recovery
Blank ONSWE .9 AiE a1
LL A ¢ 10.25 1o Y [ 1 20 4 [ 921

-

Comme;;?ss Fn:\cxl AMmonia sl o Olachedd Par %6—hr-

QC Check: 90 H[Ab{ﬂﬂ

Nautllus Environmental, 5550 Morehouse Drive, Suite 150, San Diego, CA 92121,

Final Review: _ 1L f?/ Z‘-{/&'f’?
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Total Ammonia Analysis Overlying Water
>
!

Client ID: AMEC
Project ID: POLA Berth 145-147
Test Type: Bioaccumulation Phase

DiBlank: ©.0 Analyst: _KF
Seawater Blank: ©-% Analysis Date: /24 [0Y

Nx1.22
Bfank: SHike {7 mist NHy) NAS LI ENAT Y (5 .
Control 44 11/14/2007 0 0.] o |
e 45 1111412007 0 g- i 0.2
2c 45 11442007 0 g.5 O-lz
uc & 11/14/2007 0 0.0 o0
LC 48 1141412007 a 0-0 0-0
Raf 48 11/14/2007 0 - -
Centrol 50 11/21/2007 7 3.0 9.0
1c 53 11/21/2007 7 [ -1
2c 52 11/21/2007 7 O-lp 0.7
uc 53 11/21/2007 7 1.2~ =
T 54 112142007 7 1.%€ oL.D
Ref © 55 1112112007 7 0.5 0 -b
Control 56, 11/28/2007 14 w) [ Vg
111282007 oL 0| 0.
il %2
26 56 11/28/2007 14 14 1%
uc 57 14/28/2007 14 oo 0.9
Lo 58 112812007 14 27 3.9
Ref 59 11/28/2007 14 0-4 -4
Control 50 120812007 21 0.0 g.0
1 61 12/512007 21 L -7
2¢ 62 12/5/2007 21 .1 o2 |
uc 63 12/5/2007 21 0-% [.o
LC 64 121512007 21 1.5 1Y
Ref 65 12/512007 21 [ -\ .3
Gontro 68 1211212007 28 0.% o4
1c &7 12122007 | 28 0.9 1- 4
2c 58 12M2/2007 28 .0 {2
uc 69 1211202007 28 Lo .2~
Le 70 12/12/2007 28 LA 2%
71 1211212007 28 0 o2l B0 &-2-
Stk i CHn 1.7
Rel. Dup. 0.7~ o7

.t
o
P

Pk Py \9. + SY-\‘FE,RPD = sample {mg/L} - sample duplicate (mg/l} x 100 &

average ammonia (mg/lL)

% Recovery = spiked sample (mg/L) - sample (ma/l} x 100

spike conc'n {mg/L3

Sample L.D. pJA- NH3 (mgil) Sample Du

Blank 2ATFo.¢7
H’W Pel- (L*LI/ B 02

Spike (mg/L) RPD % Recovery
+ 7 5.0
Y. 2

Comments:

QC Check: U’T(. E/ZJ;’A?J/ Final Review: TK ;/Z-&/"/ody

Nautitus Envir tal. 5550 Merahi Drive, Suite 150, San Diogo, CA 92121,
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Amphipod



CETIS Summary Report

Report Date:
Link/Link Code:

20 Dec-07 16:27 (p 1 of 1)
12-6699-5616/07110%eera

Acute Amphipod Survival Test

Nautilus Environmental (CA)

Test Run No:  19-2119-0902 Test Type: Survival (96h) Analyst:
Start Date: 09 Nov-07 16:35 Protocol: ASTM E1367-99 (1959} Diluent: Laboratory Seawater
Ending Date: 13 Nov-07 14:40 Species: Eochaustorius estuarius Brine: Not Applicable
Buration: 84h Source: Northwestern Aquatic Science, OR Age:
Sample No:  05-9786-3257 Code: 597963257 Ciient: Internal
Sample Date: 09 Nov-07 Material: Cadmium chioride Project;
Receive Date: 09 Nov-07 Source: Reference Toxicant
Sample Age: i7h Station:
‘ .
Comparison Summary
Analysis No  Endpoint NOEL LOEL TOEL PMSD Method
13-4123-3074 95h Survival Rate 2.5 5 3.54 19.8% Steel Many-One Rank Test
Point Estimate Summary
Analysis No Endpoint Effect-% Conc-mg/L 95% LCL 95% UCL Method
20-7586-5222 96h Susvival Rate 50 7.33 6.09 8.82 Trimmed Spearman-Kérber
86h Survival Rate Summary
Conc-mg/L  Contro! Type Count Mean 85% LCL. 95% UCL Min Max StdErr StdDev CV% Diff'%
0 Lab Control 4 0.95 0.928 0.972 0.9 1 0.0105 0.0577 6.08% 0.0%
1.25 4 0.825 0.761 0.888 0.6 1 0.0312 0.171 20.7% 13.2%
2.5 4 0.875 .819 0.931 0.7 1 0.0274 0.15 17.1% 7.89%
5 4 0.675 0.619 0.731 0.5 0.8 0.0274 0.15 22.2% 28.9%
10 4 0.35 0.302 0.398 .2 0.5 0.0238 0.129 36.9% 63.2%
20 4 0 0 ¢ 0 0 1] 0 100.0%
86h Survival Rate Detail
Conc-mg/L.  Control Type Rep 1 Rep 2 Rep 3 Rep 4
¢ tab Control 1 0.9 0.9 i
1.25 0.8 1 0.6 0.9
2.5 0.8 1 0.7 1
5 0.8 0.6 0.8 0.5
10 0.3 0.2 0.4 0.5
20 0 0 0 Q

000-089-163-3

CETIS™ v1.8.3revE

Analyst; \j[z- QA: 4/[‘/ .
0¥




CETIS Analytical Report

Report Date: 20 Dec-07 16:27 (p 1 of 2)
Link/Link Code: 12-6699-5616/07110%¢eera

Acute Amphipod Survival Test

Nautilus Environmental (CA)

Analysis No:  13-4123-3074 Endpoint: 96h Survival Rate CETIS Version: CETISvt.6.3
Analyzed: 20 Dec-07 16:26 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp  Monte Carlo NOEL L.OEL TOEL TU PMSD
Rank C>T Nat Run 2.5 5 3.54 40 19.8%
Steel Many-One Rank Test
Control vs Conc-mgiL Test Stat  Critical Ties P-Value Decision(5%)
Lab Control 1.25 14 10 3 0.3450 Non-Significant Effect

2.5 18 10 2 0.6100 Non-Significant Effect

5* 10 10 0 0.0417 Significant Effect

10* 10 10 0 0.0417 Significant Effect

it 10 10 0 0.0417 Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{5%)
Between 3.965047 0.7930093 5 31.7 0.0000 Significant Effect
Efror 0.4502468 0.0250137 18
Total 4415294 0.818023 23
ANOVA Assumptions
Attribute Test Test Stat Critical  P-Value Decision{1%)
Variances Mod Levene Equality of Varianc 4.63 4,25 0.0068 Unequal Variances
Distribution Shapiro-Wilk Normality 0.977 0.8330 Normal Distribution
96h Survival Rate Summary
Conc-mg/l. Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Biff%
0 Lab Control 4 0.95 0.928 0.972 0.9 1 0.0107 0.0577 6.08% 0.0%
1.25 4 0.825 0.76 0.89 0.6 1 0.0317 0.171 20.7% 13.2%
2.5 4 0.875 0.818 0.932 0.7 1 0.0278 0.15 171% 7.89%
5 4 0.675 0.618 0.732 0.5 0.8 0.0279 0.15 22.2% 28.9%
10 4 0.35 G.301 0.398 0.2 0.5 0.024 0.129 36.9% 63.2%
20 4 0 c 0 0 4] 0 0 100.0%
Rank Transformed Summary
Conc-mg/l.  Contro! Type Count Mean 95% LCL  95% UCL Min Max StdErr StdDev CV% Diff%
o Lab Control 4 20 181 20.5 18 22 0.429 2.31 11.5% 0.0%
1.25 4 16.3 14.4 18.1 10.5 22 0.911 4.91 30.2% 18.8%
2.5 4 17.6 15.7 19.6 12 22 0.957 5.15 28.2% 11.9%
5 4 12 10.9 13.1 8.5 14.5 0.557 3 25.0% 40.0%
10 4 663 6.06 7.19 5 85 0.277 1.4% 22.5% 66.9%
20 4 2.5 2.5 2.5 2.5 2.5 0 0 4.0% 87.58%

000-089-163-3

CETIS™ v1.6.3revE

Analyst: VIS QA:%’
fia




CETIS Analytical Report Report Date: 20 Dec-07 16:27 (p 2 of 2)
Link/Link Code: 12-6699-5616/07110%eera

Acute Amphipod Survival Test Nautilus Environmental (CA)

Analysis No:  13-4123-3074 Endpoint: 96h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 20 Dec-07 16:26 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Graphics

0.99

Rank

96h Survival Rate
o
o>
1
Centered

0.0 T T T T T - . T T - T T i ¥
0 1.25 2.5 s i 20 =20 -1.5 -1.0 0.5 0.0 0.5 1.8 1.5 29

Conc-mg/fL Ranklts

000-089-163-3 CETIS™ v1.6.3revE Analyst:. /T QA:%/ [/Cf{o?



CETIS Analytical Report

Report Date:
Link/Link Code:

20 Dec-07 16:27 {p 1 of 1)
12-6693-5616/071109%era

Acute Amphipod Survival Test

Nautilus Environmental (CA)}

20-7586-5222

96h Survival Rate

Conc-mg/L

Analysis No: Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.3

Analyzed: 20 Dec-07 16:26 Analysis: Trimmed Spearman-Karber Official Resuits: Yes

Spearman-Kdrber Estimates

Threshold Option Threshold Trim Mu Sigma EC/l.C50 95% LCL 95% UCL

Controt Threshold 0.05 10.53% 0.865 0.0401 7.33 6.09 8.82

96h Survival Rate Summary Calculated Variate(A/B)

Conc-mg/L Control Type Count Mean Min Max Std Err Std Bev  CV% Diff% A B
0 Lab Control 4 0.95 0.9 1 0.0105 0.0577 6.08% 0.0% 38 40
1.25 4 0.825 0.6 1 0.0312 0.171 20.7% 13.2% 33 40
2.5 4 0.875 0.7 1 0.0274 0.15 17.1% 7.89% 35 40
5 4 0.675 0.5 0.8 0.0274 0.15 22.2% 28.9% 27 40
10 4 0.35 0.2 0.5 0.0236 0.129 36.9% 63.2% 14 40
20 4 0 a 0 0 0 100.0% O 40
86h Survival Rate Detail

Conc-mg/l. Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 1 0.9 0.8 1

1.25 0.8 1 0.6 0.9

2.5 0.8 1 0.7 1

5 0.8 0.6 0.8 0.5

10 0.3 0.2 0.4 0.5

20 0 o] 0 0

Graphics
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CETIS QC Plot Report Date: 20 Dec-07 16:28 (1 of 1)
Acute Amphipod Survival Test Nautilus Environmental (CA)
Test Type: Survival (96h) Organism: Eohaustorius estuarius (Amphipod) Matearial: Cadmium chloride

Protocol: ASTM E1367-99 (1999) Endpoint: 96h Survival Rate Source: Reference Toxicant-REF
Acute Amphipod Survival Test
124
3 R 111
10 A / \
3 8.75
8 \ / \ /‘\.\\
2t L e
o ]
n ]
] 4 V -- 4.04
2 1.65
%% £ 5 £ £ % % % 5 L LU LI T
g8 8 8 8 8 23 8 38855055 555 5 5 5
F&8 282 F 225 EEEE S 55232
R 82 83 R YL Y8 % IR e w3 N g B %A g
Mean: 6.397 Count: 20 -1s Warning Limit:  4.043 -25 Action Limit: 1.689
Sigma: 2.354 Cv: 36.80% +1s Warning Limit:  8.751 +2s Action Limit:  11.11
Quality Control Data
Point Year Month Day QC Data Deita Sigma Warning Action Link No Analysis No B
1 2005 May 27 5811 -0.5862 -0.249 05-65808-6371 17-1238-8846
2 Sep 2 BTN 0.3238 0.1376 08-8464-8561 (8-3472-0215
3 Nov 18 6.849 0.4522 0.1821 04-0395-2603 10-9921-8370
4 Dec 9  10.77 4.372 1.857 {+} 04-8376-4288 18-9951-8682
5 2006 Feb 17 4.643 -1.754 -0.7452 12-0435-3541  13-4210-4498
& Mar 18 11.74 5.342 2.269 (+) (+) 07-9946-3576 14-0187-2926
7 May 26 4.471 -1.926 -0.8182 15-0534-9137 04-4056-1766
8 Aug 25 3.927 -2.47 -1.049 {-) 08-9300-6310 09.2112-8432
9 Sep 5 4318 -2.079 -0.8831 05-3501-1871 08-4316-5188
10 Dec 8 5411 -0.9863 -0.419 03-0794-0147 02-1067-6696
11 29 8.869 2.472 1.05 {+) 04-6441-1398 08-9241-6587
12 2007 Mar i5 2.589 -3.808 -1.617 - 10-8794-2329 18-0985-4736
13 28 5.023 -1.374 -0.5838 07-2540-7606 18-2421-2754
14 May 25 6.61 0.2127 0.05035 09-2021-3908 17-8311-3933
15 Jun t 4807 -1.59 -0.6755 07-6015-3571 03-9853-7371
16 12 T7.497 1.1 0.4674 08-4084-97'18 19-2870.1290
17 19 B.507 211 0.8962 08-7258-2040 11-6645-7468
18 Jul 11 7.748 1.349 0.5732 00-5560-6143  16-9384-1770
18 24 7492 1.085 0.465 03-2172-2658 03-1961-4685
20 31 4.142 -2.255 -0.9577 08-8257-8202 20-3490-9250
21 Nov g 7333 0.9355 0.3974 12-6689-5616 20-75986-5222

000-089-163-3
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CETIS Summary Report Report Date: 20 Dec-07 16:34 (p 1 of 1)

Link/l.ink Code: (4-5353-8618/07110%nara
Neanthes 96-h Survival Test Nautilus Environmental (CA)
Test Run No:  13-7873-1046 Test Type: Survival Analyst:
Start Date: 09 Nov-07 16:00 Protoceol: ASTM E1611-00 {2000} Diluent; Laboratory Seawater
Ending Date: 13 Nov-07 15:00 Species: Neanthes arenaceodentata Brine: Not Applicable
Duration: 95h Source: CS8U-Dr, Reish Age:
Sample No:  08-5047-7502 Code: 950477502 Client: Reference Toxicant Test
Sample Date: 09 Nov-07 Materiai:  Cadmium chloride Project:
Receive Date: 08 Nov-07 Source: Reference Toxicant
Sample Age: 16h Station:
Comparison Summary
Analysis Ne  Endpoint NOEL LOEL TOEL PMSD Method
20-9825-26681 Survival Rate 5 10 7.07 24 4% Dunnett's Multiple Comparison Test
Point Estimate Summary
Analysis No  Endpoint Effect-% Conc-pg/l. 95% LCL  95% UCL Method
17-4990-6875 Survival Rate 50 7.48 6.71 8,34 Trimmed Spearman-Kérber
Survival Rate Summary
Cone-pgll.  Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Difi%
0 Lab Control 4 0.85 0.778 0.922 08 1 0.035 0.191 22.5% 0.0%
2.5 4 1 1 1 1 1 0 0 0.0% -17.6%
5 4 0.9 0.857 0.943 08 1 0.0211 0.115 12.8% -5.88%
10 4 0.1 0.0253 0.175 0 0.4 0.0365 0.2 200.0%  88.2%
20 4 0 Q s 0 0 0 0 100.0%
40 4 0 0 Q 0 0 0 Q 100.0%

Survival Rate Detail
Conc-pg/l. Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.8 1 1 0.6
2.5 1 1 1 1
5 1 0.8 0.8 1
10 0.4 Q 0 0
20 o 0 0 0
40 0 Q 0 0

000-089-163-3 CETIS™ v1.8.3revE Analyst: T:Wl“ QA 4//‘/




CETIS Analytical Report

Report Date:

Link/Link Code:

20 Dec-07 16:34 {p 1 of 2)
04-5353-8618/071109nara

Neanthes 96-h Survival Test Nautilus Environmental (CA)
Analysis No: 20-9925-2661 Endpoint: Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 20 Dec-07 16:33 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp  Monte Carlo NOEL LOEL TOEL TU PMSD
Angular {Corrected) C>T Not Run 5 10 7.07 20 24.4%
Dunnett's Multiple Comparison Test
Control vs Conc-g/l Test Stat  Critical MSD P-Value Decision(5%)
Lab Control 2.5 -1.74 2.41 0.241 0.9980 MNon-Significant Effect

5 -0.552 2.41 0.241 0.9460 Non-Significant Effect

10 8.3 2.41 0.241 0.0000 Significant Effect

20 9.44 2.41 0.241 0.0000 Significant Effect

40" 9.44 2.41 0.241 0.0000 Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision({5%)
Between 5.904658 1.180932 5 58.9 0.0000 Significant Effect
Error 0.3608675 0.0200482 18
Total 6.265525 1.20098 23
ANOVA Assumptions
Attribute Test Test Stat Critical P-Value Decision{1%)
Variances Mod Levene Equality of Varianc 2.22 4.25 0.0976 Equal Variances
Distribution Shapiro-Wilk Normality 0.888 0.0118 Normal Distribution
Survival Rate Summary
Cone-pgfl.  Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Diff%
0 Lab Control 4 0.85 Q.777 0.923 0.6 1 0.0356 0.191 22.5% 0.0%
2.5 4 1 1 1 1 1 0 o 0.0% -17.6%
5 4 0.9 0.856 0.944 0.8 1 0.0214 0.115 12.8% -5.88%
10 4 0.1 0.0239 0.178 0 0.4 0.0371 0.2 200.0% 88.2%
20 4 0 0 1} 0 0 0 o 100.0%
40 4 o 0 0 0 0 0 o 100.0%
Angular {Corrected) Transformed Summary
Conc-ug/l.  Control Type Count Mean 95% LCl. 95% UCL Min Max Std Err Std Dev  CV% Diff%
0 l.ab Control 4 1.17 1.09 1.25 0.886 1.35 0.041 0.221 18.8% 0.0%
2.5 4 1,35 1.35 1.35 1,35 1.35 0 i} 0.0% -14.9%
5 4 1.23 117 1.28 1.11 1,35 0.0255 0.137 11.2% -4.72%
10 4 0.34 0.253 0.428 0.228 0.685 0.0426 0.23 57.5% 70.9%
20 4 0.226 0.228 0.226 0.226 0.226 0 0 0.0% 80.7%
40 4 0.226 0.226 0.226 0.226 0.226 0 0 0.0% 80.7%

000-089-163-3
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CETIS Analytical Report

Report Date:
Link/Link Code:

20 Dec-07 16:34 {p 2 of 2)
04-5353-8618/071109nara

Neanthes 96-h Survival Test. Nautilus Environmental {CA)
Analysis No: 20-9925-2661 Endpoint: Survival Rate CETIS Version: CETISV1.6.3
Analyzed: 20 Dec-07 16:33 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report Report Date: 20 Dec-07 16:34 (p 1 of 1)
Link/Link Code: 04-5353-8618/071109nara

Neanthes 96-h Survival Test Nautilus Environmental (CA}

Analysis No; 17-4990-875 Endpoint: Survival Rate CETIS Version; CETISv1.6.3

Analyzed: 20 Dec-07 16:34 Analysis: Trimmed Spearman-Karber Official Results: Yes

Spearman-Kirber Estimates

Threshold Option Thresheld Trim Mu Sigma EC/LC50 95% LCl, 95% UCL
Controi Threshold 0.15 0.00% 0.874 0.0236 7.48 6.71 8.34
Survival Rate Summary Calculated Variate(A/B)
Conc-pug/L  Control Type Count Mean Min Max Std Err Std Dev  CV% Diff% A B
0 Lab Controf 4 0.85 0.6 i 0.035 0.181 22.5% 0.0% 17 20
2.5 4 1 1 1 o 0 0.0% -17.6% 20 20
5 4 0.9 0.8 1 0.0211 0.115 12.8% -5.88% 18 20
10 4 0.1 0 0.4 0.0365 0.2 200.0% 88.2% 2 20
20 4 0 0 0 0 0 1000% 0O 20
40 4 0 0 0 0 0 1000% O 20
Survival Rate Detail
Conc-ug/L  Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 0.8 1 1 0.6
2.5 1 1 1 1
5 1 0.8 0.8 1
10 0.4 0 0 0
20 0 0 0 0
40 0 0 0 0
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Report Date: 20 Dec-07 16:35( 1 of 1)

CETIS QC Plot

Neanthes 96-h Survival Test Nautilus Environmental (CA)

Test Type: Survival Organism: Neanthes arenaceodentata (Polycha  Material: Cadmium chloride
Pretocol: ASTM E1611-00 (2000) Endpoint: Survival Rate Source: Reference Toxicant-REF
Neanthes 96-h Survival Test
184
1 16.8
16
14'@ ha 13.2
o \ / \
104 A 9.61
ﬁ 8/ \/4/ \_,—0
w 69 6
2] 2.4
0" T T T T T N T KA T 5 Y 1
g ) g 3 3 3 S 3 = = 8 3 3
[=1] (=] (=] = o ] on > o o L [=] o>
2z z 2 = z z Z 2 3 a a 2 2
= 5 P o N 8 E =z g R 4 S 3
Mean 9.607 Count: 12 «1s Warning Limit: 6.002 -2s Action Limit: 2.397
Sigma: 3.605 CcVv: 37.50% +1s Warning Limit:  13.21 +2s Action Limit: 16.82
Quality Control Data
Point Year Month Day QCData Deita  Sigma  Warning Action LinkNo  AnalysisNo
1 2001 Aug 3t 7.071 -2.536 -0.7034 05-8351-2675 10-4852-1587
2 2002 16 13.2 3.588 0.9953 17-2337-3512 13-1637-1487
3 30 14.14 4.535 1.258 (+) 08-2371-5820 12-1210-2326
4 2003 Mar 14 15.69 6.085 1.688 (+) 05-5752-7371 14-4734-0695
5 Aug 15 6.598 -3.009 -0.8348 08-1990-5030 08-9339-8672
6 2004 18 7.422 -2.185 -0.6061 10-4801-2594 (9-5681-0026
7 2005 10 10 0.383 0.109 10-2769-8224 Q7-6472-1931
8 Nov 18 6,598 -3.009 -0.8348 16-8763-9684 16-1712-6379
g Dec g 7.073 -2.534 -0.7025 06-5205-5075 06-4488-0087
10 3¢ 6.373 -3.234 -0.8971 18-7488-5141 13-2975.4839
11 2006 15 14.05 4.443 1.232 {+) 08-2048-8086 06-0942-9539
12 2007 Aug 10 7.071 -2.536 -0.7034 10-3491-5621 00-6181-6316
13 Nov 9 7.48 -2.127 -0.5501 04-5353-8618 17-4990-6875

000-088-163-3
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Bivalve



CETIS Summary Report

Report Date:
LinkfLink Code:

19 Dec-07 11:52 (p $ of 1)
14-2882-2721/071114msdv

Bivalve Larval Survival and Development Test

Nautilus Environmental (CA)

Test Run No:  11-1857-6079 Test Type: Development Analyst:

Start Date: 14 Nov-07 15:30 Protocol: EPA/BO0/R-95/136 (1995) Difuent: Natural Seawater

Ending Date: 16 Nov-07 15:30 Species:  Mytilus galloprovincialis Brine: Not Applicable

Duration: 48h Source: Mission Bay

Sample No;  12-4088-6653 Code; 071114msdy Client: internal

Sample Date: 14 Nov-07 Material:  Copper chloride Project:

Receive Date: 14 Nov-07 Source: Referance Toxicant

Sample Age: 16h Station:

Comparison Summary

Analysis No  Endpoint NOEL LOEL TOEL PMSD Method

07-1381-9587 Development Rate <5 5 NIA 14.0% Bunnett's Muitiple Comparison Test
Point Estimate Summary

Analysis No  Endpoint Effect-% Conc-pg/l 95% LCL 95% UCL  Method

05-8788-2230 Development Rate 50 10.4 5.9 11 Trimmed Spearman-Karber
Development Rate Summary

Conc-ug/ll.  Control Type  Count Mean 95% LCL  95% UCL Min Max Std Err Std Bev  CV% Diff%
o] Lab Control 5 0.872 0.864 0.88 0.85 0.8 0.00396 0.0217 2.49% 0.0%
5 5 0.708 0.67¢ 0.737 0.6 0.8 0.014 0.0766 10.8% 18.8%
10 5 0.508 0.477 0.539 0.42 0.62 0.0152 0.0835 16.4% 41.7%
20 5 0.06 0.0266 0.0934 0 0.2 0.0183 0.08%4 149.0%  93.1%
40 5 0.068 0.047 0.089 0.01 0.15 0.0103 0.0563 82.8% 92.2%
80 5 0 0 a 0 0 0 0 100.0%
Development Rate Detail

Conc-ugii. Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 0.85 0.88 0.9 0.85 0.88

5 0.6 0.69 0.8 0.69 0.76

10 0.42 0.46 0.62 0.57 0.47

20 0 0 0.2 0] 0.1

40 0.15 0.08 0.08 0.01 0.02

80 0 0 0 0 0

000-089-163-3

CETIS™ v1.6.3revE
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CETIS Analytical Report

Report Date:
Link/Link Code:

19 Dec-07 11:52 (p 1 of 2)
14-2882-2721/071114msdv

Bivalve Larval Survival and Development Test Nautilus Environmental {CA)
Analysis No: 07-1381-9587 Endpoint: Developrment Rate CETIS Version: CETISv1.6.3
Analyzed:; 19 Dec-07 11:51 Analysis: Parametiic-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp  Monte Carlo NOEL LOEL TOEL TU PMSD
Angutar (Corrected) C>T Not Run <5 5 N/A 14.0%
Dunnett's Multiple Gomparison Test
Control vs  Coneg-ug/L Test Stat Critical MSD P-Value  Decision{5%)
Lab Control 5* 3.03 2.36 0.159 0.0120 Significant Effect

el 6.14 2.36 0.159 0.0000 Significant Effect

20" i5.2 2.38 0.159 0.0000 Significant Effect

40" 14.3 2.36 0.159 0.0000 Significant Effect

80* 17.2 2.36 0.159 0.0000 Significant Effect
ANOVA Table
Source Sum Sguares Mean Square DF F Stat P-Value  Decision(5%)
Between 5.824617 1.164923 5 103 0.0600 Significant Effect
Error 0.2705327 0.0112722 24
Total 6.08515 1.176196 29
ANOVA Assumptions
Attribute Test Test Stat Critical  P.Value Decision(1%)
Variances Mad Levene Equality of Variang 2.9 3.9 0.0346 Equal Variances
Distribution Shapiro-Wilk Normality 0.946 0.1360 Normal Distribution
Development Rate Summary
Congc-pg/ll  Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Diff%
0 Lab Control 5 0.872 0.864 0.88 0.85 0.9 0.00403  Q.0217 2.49% 0.0%
5 5 0.708 0.679 0,737 0.6 1K:) 0.0142 0.0766 10.8% 18.8%
10 5 0.508 0.476 0.54 0.42 0.62 0.0155 0.0835 16.4% 41 7%
20 5 0.08 0.026 0.094 0 0.2 0.0186 5.0894 149.0% 93.1%
40 5 0.068 0.0466 0.0894 0.0 0.15 0.0105 0.0563 82.8% 92 2%
80 5 0 0 0 0 0 0 0 100.0%
Angular {Corrected) Transformed Summary
Conc-pg/l.  Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diff%
0 Lab Controt 5 1.21 1.18 i.22 1.17 t.25 0.00606 0.0326 2.7% 0.0%
5 5 1 0.97 1.03 0.886 1.11 0.0157 0.0847 8.44% 16.9%
10 5 0.794 0.762 0.826 0.705 0.907 0.0156 0.084 10.6% 34.2%
20 5 0.187 0.113 0.261 0.05 0.464 0.0381 0.194 104.0% 84.5%
40 5 0.243 0.187 0.289 0.1 0.398 0.0224 0121 49.8% 79.9%
80 5 0.05 0.05 0.05 0.05 0.05 0 0 0.0% 95.8%

000-089-163-3 CETIS™ v1.6.3revE
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CETIS Analytical Report Report Date: 19 Dec-07 11:52 (p 2 of 2)

Link/Link Code: 14-2882-2721/071114msdv
Bivalve Larval Survival and Development Test Nautilus Environmental (CA)
Analysis No: 07-1381-9587 Endpoint: Development Rate CETIS Version: CETISv1.6.3
Analyzed; 19 Dec-07 11:51 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report

Report Date: 19 Dec-07 11:52 (p 1 of 1)
Link/Link Code: 14-2882-2721/071 1 14msdv

Bivalve Larval Survival and Development Test

Nautilus Environmental {CA})

Analysis No:  05-8788-2230 Endpoint: Development Rate CETIS Version: CETISv1.6.3
Analyzed: 19 Dec-07 11:52 Analysis:  Trimmed Spearman-Kirber Official Results: Yes

Spearman-Kirber Estimates

Development Rate

.............. W

Threshold Option Threshold Trim Mu Sigma EC/LC50 95% LCL 95% UCL

Control Threshold 0.128 18.81% 1.02 0.0113 10.4 9.9 14

Development Rate Summary Calculated Variate(A/B)

Conc-pgiL  Control Type Count Mean Min Max Std Err Std Dev CV% Diff% A B

0 Lab Control 5 0.872 0.85 0.5 0.00396 0.0217 2.49% 0.0% 436 500
5 5 0.708 0.6 0.8 0.014 0.0766 10.8% 18.8% 354 500
10 5 0.508 0.42 0.62 0.0152 0.0835 16.4% 41.7% 254 500
20 5 0.06 0 0.2 3.0163 0.0894 149.0% 93.1% 30 500
40 & 0.068 0.01 0.15 0.0103 0.0563 82.8% 92.2% 34 500
80 5 0 0 0 0 0 100.0% 0 500
Development Rate Detall

Conc-pgil.  Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 0.85 0.88 0.9 0.85 0.88

5 0.6 0.69 0.8 0.69 0.76

10 0.42 0.46 0.62 0.57 0.47

20 0 0 0.2 0 0.t

40 0.15 0.08 0.08 0.01 0.02

80 0 0 o] 0 0

Graphics

Conc-pg /L
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Marine Chronic Bioassay

Glient: ﬁ(\ﬂ@( - POl Start Date/Time:
Test No.; 7 1~ SO2\ End Date/Time:
Test Species: Sytiles Technician Initials:

Animal Source: Mrion Bews
Date Received: /12 /o
7 I

Test Chambers: 30,/}1/ IAQ// M}Lé Sample Volurme:

Larval Development Worksheet

11/14/2007  ({"50
1171612007 15 ¢
R

(O /

First Gamete Release Time: { 03 0
Spawn Information
Sex Number , Condition
Male [7 Cpod,
Female ) Googl
Egg Fertilization Time: l 2@3@
Embryo Stock Density Calculation:
Target count on Sedgwick-Rafter slide for desired density is 14-15 embryos
Number Counted: 7Y 33
z§ Yy .
7 J6 Meaan: ?L/'X
Yx 7o
a1 z 9
- .
Mean JL{l 3/ X 42 = g 362 embryos/mt
SO
= /72
Initial Density: / 1’/ 62_ = Z . L/ L’/ (dilution factor) } ' ’J"/
Desired Final Density: 600
(to inoculate with 0.5 mi)
Prepare the embryo stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of
existing stock (1 part) and 125 ml of dilution water (1.25 parts).

Rand.
Percent Division Upon Inoculation; No. ]
# dividing embryos: ﬁ 2 Time Zero Control Counts: 2.y Z/Z Z48-h QcC: 8‘ 0{ Z
# unfertilized/undivided eggs: 2 (# of dividing embryosftotal #) T ¥ a4
Percent division: & 26 2 di
{percent division must be >90% at initiation) W Y
27 250
Comments;
QC Check: SG \iate fesT Final Review: W ’M‘/Og

Nautilus Environmental 5550 Morehouse Drive, Suite 150. San Diego, CA 92121,




CETIS QC Plot Report Date: 19 Dec-07 11:583 (1 of 1)
Bivalve Larval Survival and Development Test Nautilus Environmental (CA)
Test Type: Development Organism: Mytilus galloprovincialis (Bay Mussel  Material: Copper chioride

Protocol: EPA/600/R-95/136 (1995) Endpoint; Development Rate Source: Reference Toxicant-REF
Bivalve Larval Survival and Development Test
i8
] 16,9
16
14—5 r\ & 13.5
= / / \\/'\ /\
10 Y - \./‘V' 10.2
o 84 /
w 6
43 3.36
24
0 ¥ 7 T ) T T T T T ; T T T ;i T T T ] Y 1
$ %888 8883838385488 8885 3% 5 § &
> o g2 =) e = —1 b= = [=% = (%] =3 2 on g 2 (&) = >
2 8¢ e ¢ 222 2§58 &85 5F 35 838 2 ¢
"8 8 8 R 2 2 % 8 885 g8 % a2 5 8 a1 q
Mean: 10.15 Count: 20 ~1s Warning Limit: 6.754 -2s Action Limit: 3.358
Sigma: 3.396 Cv: 33.50% +1s Warning Limit: 13.55 +25 Action Limit: 16.94
Quality Control Data
Poir]t“Yg_e;‘r_ _Month Day QC Data E_)El__tg_' ____Sigma __Warning Action Link No ~ Analys?g No
1 2004 Nov 24 4.394 -5.756 -1.695 (-} 02-7516-8886 19-8822-1821
2 Dec 8 7607 -2.543 -0.7489 10-3312-6047 05-3781-6003
3 2005 Feb 1 3.424 -6.716 -1.877 {-} 09-1499-2257 05-3428-2661
4 2 4305 -5.845 -1.724 (-) 11-4568-9952 02-8162-7236
5 25 1479 4.644 1.368 {+) 18-2227-1308 (9-6783-6978
6 Mar 16 12.52 2.369 0.6977 06-8843-9058 11-8808-4982
7 19 13.04 2.887 0.8503 00-8825-7860 09-1587-4109
8 24 1068 0.5347 0.1575 i0-3715-6517 04-1087-0414
9 Apr 10.34 0.1869 0.05502 06-1274-7269 05-3756-2498
10 Sep 13.8 3.649 1.074 {+) 09-5088-2376 11-0647-5866
11 Oct 7 9.118 -1.034 -0.3045 08-3821-7277 11-9420-5704
12 Nov 29 14.51 4.363 1.285 (+) 08-7092-7137 06-0578-2090
13 Cec 2 1234 21593 0.6458 06-3938-1478 14-4819-0392
14 2006 Apr 11 11.13 0.9789 0.2883 13-1560-4364 18-5211-1638
15 May 19 12.26 2.108 0.6207 Q1-8741-8416 12-4367-2843
16 Aug 18 9,425 -0.7247 -0.2134 10-7225-5585 08-3461-2556
17 Nov 7 13.54 3.39 0.8984 11-8289-2622 10-5751-2578
18 Dec & 8748 -1.402 -0.4129 16-4194-4932 01-5728-2363
19 19 9.252 -0.8979 -0.2644 10-1595-3368 08-1146-2826
20 2007 Mar 20 7.696 -2.454 -0.7227 09-5323-3889 (9-9136-7219
21 Nev 14 10.43 0.2829 0.08331 14-2882-2721 (05-8788-2230

000-089-163-3
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CETIS Test Data Worksheet

Report Date:

Link/Link Code:

12 Nov-07 15:01 (p § of 1)
14-2882.2721/071414msdv

Bivalve Larval Survival and Development Test

Nautilus Environmental {(CA)

Start Date: 14 Nov-07 Species: Mytilus galloprovincialis Sample Code: 07t114msdv

Ending Dats: 16 Nov-07 Protocol: Sample Source: Reference Toxicant

Sample Date: 14 Nov-07 Material: Copper chloride Sample Station:

Conc-pgil. |Code| Rep | Pos | # Counted # Normat Notes

R Ml L (b0 gh doted oSS FMS -
oo lwlzl=] joo | 8% | aug e
S N N TV N s o) \ 200 -

I 1 N R T | 2z
L N A N Y Q% v 3 o
5 1 1
5 2 10
5 3 {12 -
5 4 | 29
5 5 4 .
10 T 130 T
10 2 | s T
10 3 119 T
10 4 | 25 -

) 10 5 | 17
20 1 1
20 2 ) T )
20 3| 22

=20 4 |78 -

20 5 1 12 )
40 1 3
40 2 23
40 3 | 20
40 4 |18 T
40 5 | 18
80 1 5
80 2 |13
80 3 7
80 4 | 21
BO 5 2 T

000-085-163-3

CETIS™ v1.6.3revE
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CETIS Test Data Worksheet

Report Date:
Link/Link Code:

12 Nov-07 15:01 {p 1 of 1)
14-2882-2721/071114msdv

Bivalve Larval Surviva! and Development Test

Nautilus Environmental {CA)

Start Date: 14 Nov-07 Specias: Mytilus galloprovincialis Sample Code: 071114msdv
Em:i& Date: 16 Nov-07 Protocol: EPA/S00/R-95/136 (1995) Sample Source: Reference Toxicant
Samplz\l)\ate: 14 Nov-07 Material: Copper chioride Sample Station:
Cone-pgil ~Code| Rep | Pos | # Counted # Normal Notes
o ' | leo Lo o
2 ;(‘90 ? O A” re/(,lc fygﬂl'g » — -
- L0 IS .
. 4| oo 2
S hlee 2 0O AN cells (yxed),
. ' Hé .
) 71 les, o M_eelle lysd.
8| toesh | ©
s oo Y ©
10 lae % 9
" ino }x
2] ipo 1o\ . .
B leo 2O N A cells boood .
L B P P-CHI DN e
51 0O fres gl N .
16 m VV&?_,‘ ! ~
v foeo 47 N —
. 18 e 2 .
18 T22) [y \ _
20 ! o< 8 \
2| oo 2 (0 AU colls o s\ i
2 {0 2.0 \
23 o0 < N o
“ | Joo | K5 N _ -
25 Yoo 57
] 0o |ap N
7] Wwo | 5% N
8| o0 | 5K N
2 | g0 9 N
¥ _weo v

000-089-183-3
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CETIS Summary Report Report Date; 26 Nov-07 05:29 (p 1 of 1)

Linki/Link Code: 02-3474-4840/071114mbra
Inland Silverside 96-h Acute Survival Test Nautitus Environmental (CA)
Test Run No: 05-9876-9827 Test Type: Survival (S6h} Analyst:
Start Date: 14 Nov-07 12:35 Protocol: EPA/821/R-02-012 (2002) Diluent: Diluted Natural Seawater
Ending Date: 18 Nov-07 10:35 Species: Menidia beryliina Brine: Not Applicable
Duration: 94h Source: Adquatic Biosystems, CO Age: 13 d
Sample No:  05-3451-1876 Code: 071114mbra Client: Internal
Sample Date: 14 Nov-07 Material:  Copper chloride Project:
Receive Date: 14 Nov-07 Source: Reference Toxicant
Sample Age: 13h Station: Copper Chloride

m
Comparison Summary

Analysis No Endpoint NOEL LOEL TOEL PMSD Method
12-8150-1153 S6h Survival Rate 200 400 283 29.6% Steel Many-One Rank Test

Point Estimate Summary

Analysis No  Endpoint Effect-% Conc-pg/l. 95% LCL 95% UCL Method
03-7096-7735 96h Survival Rate 50 185 147 232 Trimmed Spearman-Kérber

Test Acceptability

Analysis No  Endpoint Attribute Test Stat Acceptabilty Limits OQverlap Decision
03-7096-7735 86h Survival Rate Control Resp 0.95 0.9-NL Yes Passes acceptability criteria
12-8150-11563 96h Survival Rate Control Resp 0.95 0.9 - NL Yes Passes acceptability criteria

96h Survival Rate Summary

Conc-pg/lL  Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev  CV% Diff%
o] Lab Control 4 0.95 0.913 0.987 0.8 1 0.0183 0.1 10.5% 0.0%
50 4 0.8 0.739 0.861 0.6 1 0.0298 0.183 20.4% 15.8%
100 4 0.8 0.714 0.886 0.6 1 0.0422 0.231 28.9% 15.8%
200 4 0.45 0.338 0.562 0.2 0.8 0.0548 0.3 66.7% 52.6%
400 4 a 0 0 0 0 0 0 100.0%
800 4 0 0 0 0 0 0 0 100.0%

96h Survival Rate Detail
Conc-pgf/l. Controf Type Rep1 Rep 2 Rep 3 Rep 4

0 Lab Control 1 1 0.8 t
50 0.8 0.8 1 0.6
100 1 0.6 1 0.6
200 0.2 0.8 0.6 0.2
400 0 0 0 a
800 0 o] 0 0

000-089-163-3 CETIS™ v1.6.3revE Anayst. P qa



CETIS Ana|ytica| Report Report Date: 26 Nov-07 09:29 (p 1 of 2)

Link/Link Code: 02-3474-4840/071114mbra
Inland Silverside 96-h Acute Survival Test Nautilus Environmental (CA})
Analysis No:  12-9150-1153 Endpoint: 96h Survival Rate CETIS Verslon: CETISv1.6.3
Analyzed: 26 Nov-07 9:29 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD
Rank C>T Not Run 200 400 283 0.5 29.6%
Steel Many-One Rank Test
Control vs Conc-pg/l Test Stat Critical Tles P-Value Decision(5%)
Lab Control 50 13.5 10 2 0.2850 MNon-Significant Effect
100 15 10 1 04760 Non-Significant Effect
200 10.5 10 1 0.0586 Non-Significant Effect
400 10 10 4 0.0417 Significant Effect
800" 10 10 0 0.0417 Significant Effect
Test Acceptability
Attribute Test Stat  Acceptability Limits Overiap  Decision
Control Resp 0.95 0.9 - NL Yes Passes acceptability criteria
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%)
Between 4.382656 0.8765312 5 23.6 0.0000 Significant Effect
Errar 0.667397 0.0370776 18
Total 5.050053 0.9136088 23
ANOVA Assumptions
Attribute Test Test Stat Critical  P-Value Decislon{1%)
Variances Mod Levene Equality of Variane 7.15 4,25 0.0008 Unequal Variances
Distribution Shapiro-Wilk Normaility 0.91 0.0351 Normal Distribution
96h Survival Rate Summary
Conc-pgil.  Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev  CV% Diff%
0 Lab Conirol 4 0.95 0.912 0.988 0.8 1 0.0186 0.1 10.5% 0.0%
50 4 0.8 0.738 0.862 0.6 1 0.0303 0.163 20.4% 15.8%
100 4 .8 0.712 0.888 0.6 1 0.0429 0.231 28.9% 15.8%
200 4 0.45 0.336 0.564 0.2 0.8 0.0557 0.3 66.7% 52.6%
400 4 0 0 0 0 0 0 0 100.0%
800 4 0 0 0 0 0 0 4] 100.0%
Rank Transformed Summary
Conc-pg/l.  Control Type Count Maan 95% LCL 95% UCL. Min Max Std Err Std Dev  CV% Diff%
0 Lab Contral 4 20,3 19.3 21.2 18.5 21.5 0.464 2.5 12.3% 0.0%
50 4 16.8 15.3 18.2 12.5 215 0.684 3.69 22.0% 17.3%
100 4 17 15 19 12.5 21.5 0.965 52 30.6% 16.0%
200 4 12 10.7 13.3 9.5 16.5 0.616 3.32 27.6% 40.7%
400 4 4.5 4.5 4.5 4.5 4.5 0 0 0.0% 77.8%
800 4 4.5 45 4.5 45 4.5 0 o 0.0% 77.8%
f i
000-089-163-3 CETIS™ v1.6.3revE Analyst:_ ¥~ qa:
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CETIS Analytical Report Report Date: 26 Nov-0709:29 (p 2 of 2)

Link/Link Code: 02-3474-4840/071114mbra
Inland Silverside 96-h Acute Survival Test Nautitus Environmental (CA)
Analysis No:  12-9150-1153 Endpoint: 98h Survival Rate CETIS Verslon: CETISv1.6.3
Analyzed: 26 Nov-07 9:29 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Graphics
1.07 5.07
0.9 ﬁ a0
2 o8] — 3.04
g 0,7 'ﬁ 2.0
[ -
2 3 45 E
£ 08 249 10
@ 0.5 8 0.0
- . '
D 4] ] -0
0.3 -2.0
0.2 L— -3.0]
0.1 -4.03
E
000 T T T T - T - -5.04 T T 1 - T T Y 1
0 50 100 200 400 800 20 k5 <10 05 00 05 1.0 L5 20
Conc-pg/L Rankits
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CETIS Ana[ytical Report Report Date: 26 Nov-0709:29(p1of 1)

Link/Link Code: 02-3474-4840/071114rmbra
Inland Silverside 96-h Acute Survival Test Mautilus Environmentai {CA)
Analysis No: 03-7096-7735 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.3
Analyzed: 26 Nov-07 9:29 Analysis: Trimmed Spearman-Kirber Official Resuits; Yes
Spearman-Kdrber Estimates
Threshold Option Threshold Trim Mu Sigma EC/LC50 95% LCL 95% UCL
Control Threshold 0.05 16.79%  2.27 0.0497 185 147 232
Test Accaptability
Attribute Test Stat  Acceptability Limits Overlap Decision
Control Resp 0.95 0.9-NL Yes Passes acceptability criteria
96h Survival Rate Summary Calculated Variate(A/B)
Conc-pg/L  Control Type Count Mean Min Max StdErr  Std Dev  CV% Diff% A B
0 Lab Control 4 0.95 0.8 1 0.0183 0.1 10.5% 0.0% 19 20
50 4 0.8 0.6 1 0.0298 0.163 20.4% 15.8% 16 20
100 4 0.8 0.5 1 0.0422 0.231 28.9% 15.8% 16 20
200 4 0.45 0.2 0.8 0.0548 0.3 66.7% 52.6% 9 20
400 4 0 a 0 0 0 1000% 0O 20
800 4 0 0 0 0 0 1000% O 20
96h Survlval Rate Detail
Conc-pg/l. Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Controf 1 1 0.8 i
50 0.8 0.8 1 0.6
100 1 0.6 1 0.6
200 0.2 0.8 0.6 0.2
400 0 0 0 0
800 0 0 0 0
Graphics
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CETIS QC Plot Report Date: 27 Nov-07 11:28 (1 of 1}
Inland Silverside 96-h Acute Survival Test Nautilus Environmental (CA)
Test Type: Survival (96h) Organism: Menidia beryllina {Inland Silverside) Material: Copper chloride

Protocol: EPA/B21/R-02-012 (2002) Endpoint: 96h Survival Rate Source: Reference Toxicant-REF
Inland Silverside 96-h Acute Survival Test
500+
400
. 329
0] & [\
o . A 281
A / <\
w /.\\./ 232
200+ \ /\ / \ 183
N
135
100 T T T T T T T T T T T T T T T T ] T T |
0 [ral g D (Yo Y] [Ya) [te] o I~ I~ I~ [ M~ [ ~ e~ M~ P~ ~ P
g < A A 2 2 _'='D 2 g S ‘; % f
=] = 3 [ =% > [#] L [N L L =
P &8 25 8 8 2 2 &8 85 B g 2 EEE S 5 28 3
28 5 5 R R g 8 ¥ 482 8 9383 94 8 8 8y oy
Mean: 231.9 Count: 20 -is Warning Limit: 183.2 -2s Actlon Limit: 134.5
Sigma: 48.7 cV: 21.00% +1s Warning Limit: 280.6 +2s Action Limit; 329.3
Quality Control Data
Point Year Month Day QC Data Deita Sigma Warning Action Link No AnalysisNo L )
1 2006 Feb 16 3356 103.7 2.13 (+) {+) 05-8437-1508 03-5826-1463
2 Mar 15 310 78.1 1.604 {+) 05-1484-7868 17-5877-4770
3 Apr 11 268.9 37.04 0.7605 12-3862-0219 07-8503-0109
4 Jun 15 169.7 -62.21 -1.277 (=) 11-5917-2357 08-4247-4503
5 Sep 21 212.2 -18.67 -0.4038 16-8792-0849 08-0905-3029
5] Oct 18 163.2 -68.65 -1.41 -3 07-7702-1183 20-3589-4130
7 Nov 16 4458 213.9 4.393 {+) (+) 03-0546-1601 12-61956-6851
8 Dec 8 2202 -11.75 -0.2413 12-7180-6728 06-6257-4054
9 12 217.3 -14.62 -0.3002 11-7173-7306 16-7085-7476
10 2007 Jan 25 2144 -17.55 -0,3603 13-8192-0704 09-2956-891
11 Feb 9 1846 -47.27 -0.9707 11-3709-5245 12-8259-2780
12 15 156.9 -74.98 -1.54 (-} 04-5070-5444 12-0759-2589
13 23 1281 -103.8 -2.432 {-) &) 00-7227-0128 06-7019-7030
14 Mar 9 1826 -48.33 -1.013 {-) 15-7442-8569 02.-5667-2684
15 22 2292 -2,728 -0.05602 11-4314-2392 02-2380-2919
16 28 2144 -17.55 -0.3603 15-9262-3761 08-1545-1989
17 Apr 25 246.2 14.33 (.2942 13-4650-10%11 02-5208-9553
18 Jun 15 201.2 -30.72 -0.6308 05-2813-0640 20-3261-9210
19 Aug 15 2378 5.941 0.122 13-6078-9153 11-9590-1618
20 Oct 12 300.5 68.55 1.408 {+} 18-3011-1068 04-3259-8863
21 Nov 14 1848 -47.27 -0.9707 02-3474-4840 03-7096-7735
000-089-163-3 CETIS™ v1.6.3revE Analyst: aa_AC Y, 2'7/ J7



Marine Acute Bioassay
Static-Renewal Conditions

Water Quality Measurements
& Test Organism Survival

CHent: Internal Test Specles: M. berylliina Tech Initials
Sample ID: CuCl, Start Date/Time: 11/14/2007 12 3.9 O {2448 | 72| 96
TestNo.: 071114mbra End DateTime: 11/18/2007  \5'2 "> Counts: P/t | 26| ES LT T
Readlngs:% UH’ £ ot (ZG"
Number of Live Sallnity Temperature Dissolved Oxygen
Con::s;llti-';\lion Rep Organisms {ppt) ey (mgiL)
.- I R R
Lab Control | A | 5 [J7|5 |5 | L 9 2.4030@301 '}') b tzsn 255 (oG, b 'Jé, O
Bis|v7|5 |5 |5 0.4 bs.a bl &5)‘%.,,&"9‘ '%1 o
cls|e]s |59 L w’?il
p|s|[v]% 5 > i Falieis iﬁ}i%mjdl e
so [Als [l gy Y 1990w ¢ B T T el 205hs Jenl2 o] EY cowl{
Bls |44 1y |- 'm o5 3 [ L s (ST
cls|Y s |55 e :
Dis|2 3|35 e e ?ﬁ’é@%ﬁ L
100 Als |58 ls s 10 [28. 5024 B0 22 laua 25 0les | 254 7. .g 5. 2. 017170431 mrm?ﬂ%
JEEIEIESEY Wm0 b 1 IR |
cls|5lq SO e ma e
Di{s|3[3 |3 |3 |daind e ! w&ﬁw
200 Als| il |, [ [Bdmo L%’ ‘tbﬁ? bZlUu‘E 25325 ‘L'
Bls [ |1 |4 [l 25061 i m’
Cls 313 3 3 gf‘lfél i .a,l'!i,, 3 A e xh .,f?
s [\ [ e
s [A]lsi0])y 3%.4] AR
B|sjO ]\ Al R 5& %“%&é"‘?
ARG ‘ A I | T
p|5i0] N e | e
8o [Alsl@ N7 ’ 2l |
B|s|o N -
c|ls5 |0 \ ; L i 1
p|s5|0 L Rl e
A 1 i 1 1
B e
c '51 *:fl;' i :’ ﬁﬂz:.i l.n A A
D el
Animal Source/Date Received: -A{%c-)] 111387 Age at Initiation: | 2 & | Feeding Times
1 o0 | 24| 48 72| 95
Comments: I = Initial reading In fresh test solution, f = final reading In test chambear prior to renewal AM: [— Qb‘/ 0736 fﬁ}’{’?‘ﬁc
ArirvedlS, Le ol Privo— 4O et o P [535) ~ | ~ | —| —
QC Check:

A UH.Q-O';""M

Final Review:%’

Nautilus Environmental, LLC, 5550 Morehouse Drive, Suite 150. San Diago, CA §2121.
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CETIS Summary Report Report Date: 26 Nov-07 09:26 (p 1 of 1)

Link/Link Code: 16-4362-8020/071114myra
Mysid 96-h Acute Survival Test MNautilus Environmental (CA)
Test Run No:  14-2502-0968 Test Type: Survival (96h) Analyst:
Start Date: 14 Nov-07 14:45 Protocol: EPA/821/R-02-012 (2002} Diluent: Diluted Natural Seawater
Ending Date: 18 Nov-07 12:50 Specles: Americamysis bahia Brine: Not Applicable
Duration: 94h Scurce: Aquatic Biosystems, CO Age: 5d
Sample No:  20-2054-8683 Code: 071114myra Client: Internal
Sample Date: 14 Nov-07 Material: Copper chloride Project:
Receive Date: 14 Nov-07 Source: Refsrence Toxicant
Sample Age: 15h Station: Copper Chloride
Comparison Summary
Analysls No  Endpoint NOEL LOEL TOEL PMSD Method
19-1081-5966 96h Survival Rate 200 400 283 26.6% Steel Many-One Rank Test
Point Estimate Summary
Analysis No  Endpoint Effect-% Conc-ug/ll 95% LCL 95% UCL Method
12-3241-5879 96h Survival Rate 50 293 245 350 Trimmed Spearman-Kérber
96h Survival Rate Summary
Conc-ug/i.  Contro! Type Count Mean 85% LCL 95% UCL Min Max Std Err Std Dev  CV% Diff%
o] Lab Caontrol 4 0.85 8.913 0.987 0.8 1 0.0183 01 10.5% 0.0%
50 4 1 1 1 1 H o 0 0.0% -5.26%
100 4 0.95 0.913 0.987 0.8 1 0.0183 0.1 10.5% 0.0%
200 4 0.808 0.747 0.87 0.6 1 0.03 0.164 20.3% 14.8%
400 4 0.217 0.0992 0.334 0 0.667 0.0574 0.314 1450% 77.2%
800 4 0 o] 0 0 0 0 0 100.0%
96h Survival Rate Detall
Conc-pg/l.  Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Lab Conirol 0.8 1 H 1
50 1 1 1 1
100 1 1 0.8 1
200 1 0.833 0.8 06
400 0 0,2 0 0.667
800 0 0 0 0

000-088-163-3 CETIS™ v1.6.3revE Analyst Y= qa. J1& ”’/5/ o7




CETIS Analyticai Report

Raport Date: 26 Nov-07 09:26 (p 1 of 2}
Link/Link Code: 16-4362-8020/071114myra

Mysid 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis No: 19-1081-5966 Endpoint: 96h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 26 Nov-07 9:26 Analysis: Nonparametric-Control vs Trealments Official Results; Yes
Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TV PMSD
Rank C>T Not Run 200 400 283 0.5 26.6%
Steel Many-One Rank Test
Control vs Conc-pg/l Test Stat Critical Ties P-Value Dacision(5%)
Lab Control 50 20 10 1 0.9520 Non-Significant Effect

100 18 10 2 0.8330 Non-Significant Effect

200 14 10 2 0.3450 Non-Significant Effect

400* 10 10 0 0.0417 Significant Effect

800" 10 10 0 0.0417 Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-value Decision(5%)
Between 4747375 0.8494751 5 311 0.0000 Significant Effect
Error 0.5497617 0.0305423 18
Total 5.297137 0.9800174 23
ANOVA Assumptions
Attribute Test Test Stat Critical P-Value Decision{1%)
Variances Maod Levene Equality of Varianc 1.88 4.25 0,1480 Equal Variances
Distribution Shapire-Wilk Normality 0.83 0.6010 Non-normal Distribution
86h Survival Rate Summary
Conc-pg/k  Control Type Count Mean 95% LCL 95% UCL WMin Max Std Err Std Dev CV% Diff%
0 Lab Control 4 0.95 0.912 0.988 0.8 1 0.0186 01 10.5% 0.0%
50 4 1 1 1 1 1 0 0 0.0% -5.268%
100 4 0.95 0.812 0.988 0.8 1 0.0186 0.1 10.5% 0.0%
200 4 0.808 0.746 0.871 0.6 1 0.0305 0.164 20.3% 14.5%
400 4 0.217 0.0971 0.338 0 0.667 0.0584 0.314 145.0% 77.2%
800 4 0 0 0 0 0 Q 0 100.0%
Rank Transformed Summary
Conc-pg/ll  Control Type Count Mean 895% LCL 95% UCL Min Max Std Err Std Dev CV% Diff%
0 l.ab Control 4 17 5.5 18.5 i1 19 0.743 4 23.5% 0.0%
50 4 19 19 18 19 19 o] 0 0.0% -11.8%
100 4 17 15.5 18.5 11 19 0.743 4 23.5% 0.0%
200 4 12.8 11 14.5 8 18 0.863 4.65 36.4% 25.0%
400 4 575 4.71 6.79 35 8 0.508 272 47.4% 66.2%
800 4 a5 3.5 3.5 35 3.5 0 0 0.0% 79.4%
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CETIS Analytical Report

Report Date:

Link/Link Code:

26 Nowv-07 09:26 (p 2 of 2)
16-4362-8020/071114myra

Mysid 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis No:  19-1081-5966 Endpoint: 96h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 26 Nov-07 9:26 Analysis: Nonparametric-Control vs Treatmenis Official Results: Yes
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CETIS Analytical Report

Report Date: 28 Nov-07 09:26 (p 1 of 1)
Link/Link Code: 16-4362-8020/071114myra

Mysid 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis No:  12-3241.5879 Endpoint: 96k Survival Rate CETIS Version; CETISv1.6.3
Analyzed: 26 Nov-07 9:26 Analysis: Trimmed Spearman-K#rber Official Results: Yes
Spearman-Kirber Estimates

Threshold Option Threshold Trim Mu Sigma EC/LCE0 95% LLCL  95% UGCL
Controt Threshold 0.08 0.00% 2.47 0.0388 293 245 350

96h Survival Rate Summary

Calculated Variate{A/B)

96h Survival Rate

0.8
0.7

0.6+

0.4
0.3
0.2+

0.1+

Conc-pug/L  Control Type Count Mean Min Max StdErr  Std Dev CV% Biff% A B

0 Lab Control 4 0.95 0.8 1 0.0183 Q.1 10.5% 0.0% 19 20
50 4 1 1 1 0 0 0.0% -5.26% 20 20
100 4 0.85 0.8 1 0.0183 0.1 10.5% 0.0% 20 21
200 4 0.808 0.6 1 0.03 0.164 20.3% 14.9% 17 21
400 4 0.217 0 0.667 0.0574 0.314 1450%  77.2% 5 21
800 4 0 0 0 0 0 100.0% 0O 22
96h Survival Rate Detail

Conc-pg/iL  Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.8 1 1 1

50 1 1 1 1

100 1 1 0.8 1

200 1 0.833 0.8 0.6

400 0 0.2 0 0.667

800 0 0 8 Q
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CETIS QC Plot

Report Da

te: 26 Nov-07 09:26 ( 1 of 1)

Mysid 96-h Acute Survival Test

Nautilus Environmental (CA)

Test Type: Survival (96h)

Protocol:

EPA/821/R-02-012 {2002)

Organism: Americamysis bahia (Opossum Shri

Endpeint:

96h Survival Rate

Material:
Source:

Copper chloride
Reference Toxicant-REF

Mysid 96-h Acute Survival Test

500-“
400 //'\\ 405
342
3004 /o AN A
o ) a 2 —0 9 5,
n
0 1 \./
3 : \ / V \\ / \ "
200 W L V
155
We 2L & & &£ F & 5 L 5 5% L LT LT
28 38 3 8 8 8 3855 5555555 55 5 5
[ = - o oL o> [¥] c fal = =3 =] - (= = (w2} [} a >
£ 2 £ 5 88 &8 8k 8 535 & § 2 2 8 &8 3
S R g % 8% u % 38183 8 35 % g a8 8§
Mean: 280 Count: 20 ~1s Warning Limit: 217.56 -2s Action Limit: 155.1
Sigma: 62.47 cv: 22.30% +18 Warning Limit: 342.5 +2s Action Limit: 404.9
Quality Control Data
Point Year Month Day QC Data Delta Sigma Warning Action Link No Analysis No
1 2008 Apr 7 289.9 $.872 0.158 10-7604-8051 08-5692-9495
2 21 1954 -84.57 -1.354 {-) 15-6756-3183 (08-5233-9526
3 May 23 2297 -50.26 -0.8046 11-9475-6260 06-8622-4552
4 Jun 14 2028 12.82 0.2052 02-6374-7792 13-5081-3546
5 Sep 6 23841 -41.87 -0.6703 10-7601-4711 07-9688-3591
6 Oct 17 3344 54.35 0.871 03-8653-6688 07-4868-0172
7 Nov 15 3147 34.67 0.555 i7-1105-8528 08-4548-2558
8 Dec 14 2297 -50.26 -0.8046 19-6835-8485 06-1310-3313
9 2007 Jan 4 3364 56.36 0.9022 07-8571-0243 (08-0025-8153
10 Feb 8 2482 -33.77 -0.5406 00-6682-2702 04-7122-7536
11 Mar 8 2037 -76.32 -1.222 (=) 03-8099-5618 15-0422-2541%
12 Anr 4 3249 44.9 0.7188 07-2249-3404 04-5480-1590
13 26 179.4 -100.6 -1.611 {-) 13-0264-0673 13-6748-2170
i4 May 3 24886 -31.45 -0.5034 i1-0913-6772  15-8109-4996
15 Jun 7 2828 2.843 0.04551 17.7607-2134  18-3456-9207
16 Jul 12 4438 163.8 2623 (+) {+ 11-8680-4154 20-4540-7224
17 Aug 8 3532 73.16 1.171 {+) 21-4360-0746 04-5371-7203
18 Sep 13 2738 -6.202 -0.09928 19-0570-1682 20-5165-5813
18 26 292.8 12.82 0.2052 05-2902-0147 04-6896-2913
20 Oct 12 289.9 9.872 0.158 06-6710-9548 05-8627-2723
21 Nowv 14 2831 13.08 0.2093 16-4362-8020 12-3241-5879
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Marine Acute Bioassay Water Quality Measurements

Static-Renewal Conditions & Test Organism Survival
Client: Internal Test Specles: A. bahia Tech Initials
Sample ID: CuCl, Start Date/Time: 11114/2007  [4YS— ¢ |24 | 48| 72| 96
Test No.: 071114myra End Date/Time: 11/18/2007 I%D Counts:m//{& JU"{' Eﬁ’ (4
Readings: i@’ DF E{Jg ]T‘ &
Number of Live Salinity Temperature Dissolved Oxygen pH
Concentration Rep Organisms (ppt) {mgIL) {units)
{vafL) - - > T
Lab Controt| A | 5 |1 [H L
B|l5|S|5 |S
HEHEIEES
blslols |5
50 Alslsls |
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B|ls |22 ﬁ/\ a-\S‘ | -
cls|Z| 1|0
D [¢5( g; b |3 |
800 Als| QG | -
=] 5 O 75 | —
Cl3g OO | —
D%y | [ 13 -
Animal Source/Date Recelved: A2 11 15T Age at Initiation; -5 ey Feeding Times
- 0 | 24| 4B | 72 | 98
Comments: 1= inltial reading In fresh test solution, f = final reading lntastchamberprlorto renewal AM: | — m"f%“g‘-’nbﬁ}bﬂ‘s'&
Av»\\/votg Lo ol DO D iniod on, pu: 835 [0 lbiTlisas

QC Check:
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Nautilus Environmental, LLC, 5550 Morehouse Driva, Sulta 150. San Disgo, CA 92121,

Final Review: 7/?— !?"/%7




Appendix D
Statistical Results



Appendix Table D-1. Summary of Solid-Phase One-way ANOVAs
AMEC - POLA Berths 145-147
Amphipod and Polychaete Survival

Amphipod Survival

Parameter Value Data Set-B  Data Set-C
Table Analyzed
ArcsinSQRT of Amphipod Survival
One-way analysis of variance
P value P<0.0001
P value summary i
Are means signif. different? (P < 0.05) Yes
Number of groups 6
F 12.96
R squared 0.7298
Bartlett's test for equal variances
Bartiett's statistic (corrected) 9.897
P value 0.0782
P value summary ns
Do the variances differ signif. (P < 0.05) [ No
ANOVA Table S5 df MS
Treatment (between columns) 0.4643 5 0.09288
Residual (within columns) 0.1718 24 0.0071863
Total 0.6362 29
Polychaete Survival
Parameter Value Data Set-B  Data Set-C
Table Analyzed
...Worm ArcsinSQRT of Survival
One-way analysis of variance
P value 0.2438
P value summary ns
Are means signif. different? (P < 0.05) No
Number of groups 6
F 1.447
R squared 0.2316
Bartlett's test for equal variances
Bartlett's statistic {corrected) 124.6
P value P<0.0001
P value summary ek
Do the variances differ signif. {P < 0.05) | Yes
ANOVA Table S df MS
Treatment (between columns) 0.08133 5 0.01827
Residual {within columns) 0.2698 24 0.01124
Total 0.3511 29




Appendix D-2. Summary of Suspended Particulate-Phase Statistics
AMEC - POLA Berths 145-147
Bivalve



CETIS Summary Report Report Date: 28 Dec-07 10:07 (p 1 of 1)

Link/Link Code: 03-9244-3621/0711-8021a

Bivalve Larval Survival and Development Test Nautitus Environmental (CA)
Test Run No: 07-5214-1674 Test Type: Development Analyst:
Start Date: 14 Nov-07 15:30 Protocol: EPA/BO0/R-95/136 (1995) Diluent: Diluted Natural Seawater
Ending Date: 16 Nov-07 15:30 Species:  Mytilus galloprovinciatis Brine: Not Applicable
Duration: 48h Source: Mission Bay Age:
Sample No:  18-0043-721% Code: 1900437219 Client; AMEC
Sample Date: 14 Nov-07 10:00 Material:  Elutriate Project:
Receive Date: 14 Noy-07 10:00 Source: Port of Los Angeles
Sample Age: 6h Station: 1C
Comparison Summary
Analysis No Endpoint NOEL LOEL TOEL PMSD Method
07-7806-3186 Development Rate 100 >100 N/A 12.1% Dunnett's Multiple Comparisan Test
Point Estimate Summary
Analysis No  Endpoint Effect-% Conc-% 95% LCL 95% UCL WMethod
01-0728-7037 Development Rate 25 > 100 N/A N/A Linear Interpolation (ICPIN)

50 > 100 NIA N/A
Development Rate Summary
Conec-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Diff%
0 Lab Control 5 0.818 0.813 0.823 0.8 0.83 0.00238 0.013 1.59% 0.0%
10 5 0.716 0.67 0.762 0.56 0.83 0.0223 0.122 17.0% 12.5%
50 5 0.734 0.71 0.758 0.65 0.81 0.0119 0.085 8.86% 10.3%
100 5 0.776 0.756 0.796 0.7 0.83 0.00871  0.0532 6.86% 5.13%
Development Rate Detail
Conc-% Control Type Rep Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.83 0.81 0.83 0.82 0.8
10 0.83 0.79 0.61 0.79 0.56
50 0.81 0.74 0.65 0.69 0.78
100 0.83 0.75 0.78 0.82 07

-
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CETIS Ana|yﬁca[ Report Report Date: 04 Dec-0717:27 {p 1 of 1)

Link/Link Code: 03-9244-3621/0711-S021a
Bivalve Larval Survival and Development Test Nautilus Environmental (CA}
Analysis No: 07-7806-3186 Endpoint: Devefopment Rate CETIS Version: CETISv1.6.3
Analyzed: 04 Dec-07 17:26 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Monte Carlo NOEL. LOEL TOEL TU PMSD
Angular (Corrected) C>T Not Run 100 >100 N/A 1 12.1%
Dunnett's Multiple Comparison Test
Control vs Cone-% Test Stat Critical MSD P-Value Decision(5%)
l.ab Control 10 217 2.23 0.118 0.0552 Non-Significant Effect
50 1.87 2.23 0.118 0.0934 Nan-Significant Effect
100 0.853 2.23 0.118 0.3500 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{5%)
Between 0.0403593 0.0134531 3 1.93 0.1660 Non-Significant Effect
Error 0.1116805 0.0069800 16
Total 0.1520398 0.0204331 19
ANOVA Assumptions
Attribute Test Test Stat  Critical P-Value Decision(1%)
Variances Bartlett Equality of Variance 11 11.3 0.0115 Equal Variances
Distribution Shapiro-Wilk Normality 0.971 0.7700 Normal Distribution
Development Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diff%
0 Lab Control 5 0.818 0.813 0.823 0.8 0.83 0.00242  0.013 1.59% 0.0%
10 5 0.716 0.67 0.762 0.56 0.83 0.0227 0.122 17.0% 12.5%
50 5 0.734 0.709 0.759 0.65 0.81 0.0121 0.065 8.86% 10.3%
100 5 0.776 0.756 0.796 0.7 0.83 0.00888 0.0532 6.86% 5.13%
Angular (Corrected) Transformed Summary
Conc-% Control Type Count Nean 85% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Lab Control 5 1.13 1.12 1.14 1.11 1.15 0.00313 0.0168 1.49% 0.0%
10 5 1.02 0.964 1.07 0.846 1.15 0.025 0.135 13.3% 10.2%
50 5 1.03 1 1.06 0.938 1.12 0.0137 0.0739 7.16% 8.76%
100 5 1.08 1.086 1.1 0.991 1.15 0.0118 0.0634 5.87% 4.46%
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CETIS Analytical Report

Report Date:
Link/Link Code:

04 Dec-07 17:27 (p 1 of 1)
03-9244-3621/0711-S021a

Bivalve Larval Survival and Development Test

Nautilus Environmental (CA)

Analysis No:  01-0728-7037

Endpoint: Development Rate CETIS Version: CETISv1.6.3
Analyzed: 04 Dec-07 17:27 Analysis: Linear Interpotation (ICPIN) Official Results: Yes
Linear interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 5334240 280 Yes Two-Point Interpolation
Point Estimates
Effect-% Conc-% 95% LCL  95% UCL
25 > 100 NIA N/A
50 > 100 N/A N/A
Development Rate Summary Calculated Variate(A/B)
Conc-% Control Type Count Mean Min Max Std Err Std Dev  CV% Diff% A B
] Lab Control 5 0.818 0.8 0.83 0.00238 0.013 1.59% 0.0% 409 500
10 5 0.716 0.56 0.83 0.0223 0.122 17.0% 12.5% 358 500
50 5 0.734 0.65 0.81 0.0119 0.085 8.86% 10.3% 367 500
100 5 0.776 0.7 0.83 0.00971  0.0532 6.86% 5.13% 388 500
Development Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.83 0.81 0.83 0.82 0.8
10 0.83 0.79 0861 0.79 0.56
50 0.81 0.74 0.65 0.69 0.78
100 0.83 0.75 0.78 0.82 0.7
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CETIS Test Data Worksheet

Report Date:
Link/Link Code:

12 Nov-07 15:40 (p 1 of 1)
03-9244-3621/0711-5021 a_

Bivalve Larval Survival and Development Test

Nautilus Environmental (CA)

Start Date: 14 Nov-07 Species: Mytilus galloprovincialis S8ample Code: 1900437219
Ending Date: 16 Nov-07 Protocol: EPA/B00/R-85/136 (1995) Sample Source: Port of Los Angeles
Sample Date: 14 Nov-07 Material: Elutriate Sample Station: 1C
Conc-% Code| Rep | Pos | # Counted # Normal Notes
811 py 74
21 100 > .
8 | lhp 56 .
84 Vi () i
5 1 100 33
8 | 1g0 75
o | 100 31
88 100 20
8 | {00 70
g0 | {00 g1 .
o | oo w53
2 | lov 7.7
8 | fvv %2
“ 106 749
| 10D Xl
® 100 [+
7 1106 61
% 1)) 4 7
= llon |74
100 | { () (¢
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CETIS Test Data Worksheet Report Date: 12 Nov-07 15:40 (p 1 of 1)

Link/Link Code: 03-9244-3621/0711-5021 e,
Bivalve Larval Survival and Development Test Nautilus Environmental {CA}
Start Date: 14 Nov-07 Species: Mytilus galloprovincialis Sample Code: 1900437219
Ending Date: 16 Nov-07 Protoco].fEENGOG!-R-QS,L’l%S-(-‘LQQS) C\W'OOOK Sample Scurce: Port of Los Angeles
Sample Date: 14 Nov-07 Material: Elutriate Sample Station: 1C
Conc-% Code| Rep | Pos | # Counted # Normal Notes
0 Lc 1 82 jDO g 3
0 LC 2 87 , OO g |
0 LC 3 85 ;D ) g '3
0 LC 4 95 I O 8 3
0 LC 5 as J 0 C) Q O -
10 1 91
10 2 g2
10 3 57
10 4 94
10 5 83
50 1 90
50 2 | 98 T
50 3 100
B 50 4 | Ba
50 5 99
100 1 98
100 2 86
100 s ye2 T m—m—m—m—
100 4 | 93 B
100 5 B9
QU
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CETIS Summary Report

Report Date:
Link/Link Code:

28 Dec-07 10:07 (p 1 of 1)
04-8869-8728/0711-S021a

Bivalve Larval Survival and Development Test

Nautilus Environmental (CA)

Test Run No: 07-5214-1674 Test Type: Development Analyst:
Start Date: 14 Nov-07 15:30 Protocol: EPA/G0C/R-05/136 (1995) Diluent: Diluted Natural Seawater
Ending Date: 16 Nov-07 15:30 Species:  Mytilus galloprovincialis Brine: Not Applicable
Duration: 48h Source: Mission Bay Age:
Sample No:  17-1529-0235 Code: 1715290235 Client: AMEC
Sample Date: 14 Nov-07 10:00 Material:  Elutriate Project:
Receive Date: 14 Nov-07 10:00 Source: Port of Los Angeles
Sample Age: 6&h Station: 2C
Comparison Summary
Analysis No  Endpoint NOEL LOEL TOEL PMSD Method
20-6207-1138 Development Rate <10 i0 N/A 5.25% Cunnett's Multiple Comparison Test
Point Estimate Summary
Analysis No  Endpoint Effect-% Conc-% 95% LCL 95% UCL Method
17-2331-1236 Development Rate 25 14.8 10.6 18.6 Linear Regression (MLE)
50 20.5 15.9 248
Development Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  Cv% Difi%
¢ Lab Centrol 5 0.818 0.813 0.823 0.8 0.83 0.00238 0.013 1.59% 0.0%
10 5 0.768 0.751 0.785 Q.71 0.83 0.00821  0.0449 5.85% 6.11%
50 5 0.024 0.0183 0.0297 0.01 0.05 0.00277 0.0152 83.2% 97.1%
100 5 0.002 0.00033 0.00387 © 0.01 0.000816 0.00447 224.0%  99.8%
Development Rate Detail
Conec-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.81 0.82 0.8 0.83 0.83
10 0.75 0.83 0.79 0.76 0.71
5C Q.02 0.01 0.02 0.02 0.05
100 Q 0 0.01 0 0
-
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CETIS Analytical Report

Report Date: 04 Dec-07 17:31 (p1of 1)
Link/Link Code: 04-8889-8728/0711-5021a,

Bivalve Larval Survival and Development Test

Nautilus Environmental {CA)

Analysis No: 20-6207-1138 Endpeint: Development Rate CETIS Version: CETISv1.6.3
Analyzed: 04 Dec-07 17:30 Analysis: Parametric-Control vs Treatments Official Results: Yes

Data Transform Zeta Alt Hyp  Monte Carlo NOEL LOEL TOEL TU PMSD
Angular {Corrected) C>T Not Run <10 1Q N/A 5.25%

Dunnett's Multiple Comparison Test

Control vs Conc-% Test Stat Critical  MSD P-Value Decision{5%)

Lab Control 10" 2.52 2.23 0.0536 0.0291 Significant Effect
50* 40.7 2.23 0.0536 0.0080 Significant Effect
100* 44.5 2.23 0.0536 0.0000 Significant Effect

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(5%)

Between 4.977903 1.659301 3 1150 0.000Q Significant Effect

Error 0.0231393 0.0014462 18

Total 5.001043 1.660747 19

ANOVA Assumptions

Attribute Test Test Stat Critical P-Value Decision{1%)

Variances Bartlett Equality of Variance 5.86 11.3 0.1180 Equal Variances

Distribution Shapiro-Wilk Normality 0.894 0.0319 Nermal Distribution

Development Rate Summary

Conc-% Control Type Count Mean 85% LCL 95% UCL Min Max Std Err Std Dev  CV% Diff%
0 Lab Control 5 0.818 0.813 0.823 0.8 0.83 0.00242  0.013 1.59% 0.0%
10 5 0.768 0.751 0.785 0.71 0.83 0.00835 0.0449 5.85% 6.11%
50 5 0.024 0.0182 0.0298 0.01 0.05 0.00282 0.0152 63.2% 97.1%
100 5 0.002 0.000299 0.0037 0 0.01 0.00083  0.00447 224.0% 99.8%
Angular (Corrected) Transformed Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Biff%
o Lab Controt 5 1.13 1.12 1.14 1.11 1.15 0.00313 0.,0168 1.48% 0.0%
10 5 1.07 1.05 1.09 1 1.16 0.01 0.0539 5.04% 5.35%
50 5 0.15 0.133 0.168 0.1 0.226 0.0085 0.0458 30.5% 86.7%
100 5 0.0801 0.0515 0.0686 0.05 0.1 0.00416 0.0224 37.3% 94.7%
Graphics
1.4
0.5
2 oonl B e
] ] Reject Null o
w 077 3o
o [~
E 06 24
e 8§
T 059 (5]
& i
8 0.4
0.3
0.2
0.1
0.0 T T e T = ——— -0.08-+ T T T : T T T 1
0 10 50 100 20 -5 -l D5 08 05 1.0 15 29
Conc-% Rankits
000-089-163-4 CETIS™ v1,6.3revE Analyst: \}[7“ QA./}/MV / 08




CETIS Analytical Report

Report Date:
Link/Link Code:

04 Dec-07 17:31 (p 1 of 2)
04-8860-8728/0711-S021a,_.

Bivalve Larvél Survival and Development Test Nautilus Environmental (CA}
Analysis No: 17-2331-1236 Endpoint: Development Rate CETIS Version: CETISv1.6.3

Analyzed: 04 Dec-07 17:30 Analysis: Linear Regression (MLE) Official Results: Yes

l.inear Regression Options

Model Function Threshold Option  Threshold Optimized Pooled  Het Corr  Weighted

Log-Normal [NED=A+B*lag(X)] Control Threshold 0.182 Yes No Yes Yes

Regression Summary

Iters LL QAICc Mu Sigma G Stat Chi-Sq Critical P-Value Decision{(5%)

8 -195 187 -0.259 0.2M1 0.0538 27.8 224 0.0096 Significant Heterogeneity

Point Estimates

Effect-% Conc-% 95% LCL 95% UCL

25 14.8 10.6 18.6

50 20.5 15.9 24.8

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(5%)

Threshold 0.179 0.025 0.125 0.233 7.18 0.0000 Significant Parameter

Slope 475 0.51 3.65 5.85 9.3 0.0000 Significant Parameter

intercept -1.23 0.776 «2.91 0.446 -1.59 0.1370 Non-Significant Parameter

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(5%)}

Variances Mod Levene Equality of Variance 0.791 3.89 0.4760 Equal Variances

Distribution Shapiro-Witk Normality 0.743 0.0007 Non-narmal Distribution

Development Rate Summary Calculated Variate(A/B)

Conc-% Control Type Count Mean Min Max StdErr  StdDev CV% Biff% A B

o Lab Controi 5 0.818 ;) 0.83 0.00238 0.013 1.59% 0.0% 409 500
10 5 0.768 0.71 0.83 0.00821 0.0449 5.85% 6.11% 384 500
50 5 0.024 0.M 0.05 0.00277 0.0152 63.2% 97.1% 12 500
100 5 0.002 0 0.01 0.000816 0.00447 224.0%  99.8% 1 500
Development Rate Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep §

0 Lab Control 0.81 0.82 0.8 0.83 0.83

10 0.75 0.83 0.79 0.78 0.71

50 G.02 0.01 0.02 0.02 0.05

100 0 0 0.01 0 Y

ey’
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CETIS Analytical Report Report Date: 04 Dec-07 17:31 (p 2 of 2)

Link/Link Code: 04-8869-8728/0711-8021e,
Bivalve Larval Survival and Development Test Nautifus Environmental {CA}
Analysis No:  17-2331-1236 Endpoint: Development Rate CETIS Version: CETISv1.6.3
Analyzed; 04 Dec-07 17:30 Analysis: Linear Regression (MLE) Official Results: Yes
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CETIS Test Data Worksheet

Report Date:

Link/Link Code:

12 Nov-07 15:44 (p 1 of 1)
04.8869-8728/0711-502 16w

Bivalve Larval Survival and Development Test Nautilus Envirenmental (CA)
Start Date: 14 Nov-07 Species: Mytilus galfoprovincialis Sample Code: 1715290235
Ending Date: 16 Nov-07 Pratocol: EPA/600/R-95/136 (1995) Sample Source: Port of Los Angeles
Sample Date: 14 Nov-07 Material: Elutriate Sample Station: 2C
Conc-% Code| Rep | Pos | # Counted # Normal Notes
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CETIS Test Data Worksheet Report Date: 12 Nov-07 15:44 (p 1 of 1)

Link/i.ink Code: 04-8869-8728/0711-S021a.
Bivalve Larval Survival and Development Test Nautilus Environmental (CA)
Start Date: 14 Nov-07 Species: Mytilus galloprovincialis Sample Code: 1715290235
Ending Date: 16 Nov-07 Protocol: EPA/GO0/R-85/136 (1995) Sample Source: Port of Los Angeles
Sample Date: 14 Nov-07 Material: Elutriate Sample Station: 2C
Cone-% Code| Rep | Pos | # Counted # Normal Notes
) 0 w11
i Lc 2/’1
o LT
0 //lfc 4 | 149 -
/ Lc| s |1dg
10 1 | 118
10 2 103
10 3 | 113
10 4 | 112
10 5 1110
B 50 1 | 107 o
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50 5 | 117
100 1 | 1420
100 2 | 18
i 100 3 | 111
B 100 4 1118
100 5 1101
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CET'S Summary Report Report Date: 28 Dec-07 10:07 {p 1 of 1)

Link/Link Code: 13-5482-1022/0711-5021a

Bivalve Larval Survival and Development Test Nautilus Environmental {CA)
Test Run No: 07-5214-1674 Test Type: Development Analyst;

Start Date: 14 Nov-07 Protocol: EPA/600/R-95/136 (1995) Diluent: Dituted Natural Seawater

Ending Date: 16 Nov-07 Species:  Mytilus galloprovincialis Brine: Not Applicable

Duration: 48h Source: Mission Bay Age:

Sample No:  14-2953-5076 Code: 1429535078 Client: AMEC

Sample Date: 14 Nov-07 10:00 Material:  Elutriate Project:

Receive Date: 14 Nov-07 10:00 Source: Port of Los Angeles

Sample Age: N/A Station: uc

Comparison Summary

Analysis No  Endpoint NOEL LOEL TOEL PMSD Method

07-6410-7402 Development Rate <10 10 NIA 8.35% Dunnett's Multiple Comparison Test
Point Estimate Summary

Analysis No  Endpoint Effect-% Conc-% 95% LCL 95% UCL Method

21-3373-9142 Development Rate 25 > 100 N/A NIA Linear interpolation (ICPIN)

50 > 100 N/A N/A

Development Rate Summary

Conc-% Control Type Count Mean 96% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Lab Contreol 5 0.812 0.805 0.819 0.79 0.83 0.00327 0.017% 2.2% 0.0%
10 5 0.712 0.695 0.729 0.64 0.76 0.00831  0.0455 6.39% 12.3%
50 5 0.74 0.714 0.766 0.64 0.8 0.0127 0.0696 5.41% 8.87%
100 5 0.654 0.631 0.677 0.61 0.76 0.0111 0.0807 9.28% 19.5%
Development Rate Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 0.83 0.81 0.79 0.8 0.83

10 0.64 0.73 0.76 0.7 0.73

50 0.8 €.81 0.71 0.64 0.74

100 0.62 0.61 0.64 0.78 0.64
000-089-163-3 CETIS™ v4.6.3revE Analyst. JIE QA
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CETIS Analytical Report Report Date: 04 Dec-07 17:20 (p 1 of 1)

Link/Link Code: 13-5482-1022/0711-8021 ¢~
Bivalve Larval Survival and Development Test Nautilus Environmental (CA)
Analysis No: 07-6410-7402 Endpoint: Development Rate CETIS Version: CETISv1.6.3
Analyzed: 04 Dec-07 17:18 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL. TOEL TU PMSD
Angular (Corrected) C>T Not Run <10 10 N/A 8.35%
Dunnett’s Multiple Comparison Test
Control vs Conc-% Test Stat Criticat MSD P-Value Decision(5%)
Lab Control i0* 3.18 223 0.0821 0.0076 Significant Effect
50 2.28 2.23 0.0821 0.0450 Significant Effect
100* 4.86 2.23 0.0821 0.0002 Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%)
Between 0.0838367 0.0279456 3 8.22 0.0016 Significant Effect
Error 0.0544074 0.0034005 16
Total 0.1382441 0.0313460 19
ANOVA Assumptions
Attribute Test Test Stat Critical  P-Value Decision(1%)
Variances Bartlett Equality of Variance 4.83 11.3 0.1850 Equal Variances
Distribution Shapiro-Wilk Normality 0.977 0.8890 Normal Distribution
Development Rate Summary
Cone-% Control Type Count Mean 95% LCL 95% UCIL. Min Max StdErr StdDev CV% Diff%
0 L.ab Control 5 0.812 0.805 0.819 0.79 0.83 0.00332 0.0179 2.2% 0.0%
10 5 0.712 0.695 0.729 0.64 0.76 0.00845 0.0455 6.35% 12.3%
50 5 0.74 0.714 0.766 0.64 0.81 0.0129 0.0698 9.41% 8.87%
100 5 0.654 0.631 0.677 0.61 0.76 0.0113 0.0607 9.28% 19.5%
Angular (Corrected) Transformed Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Diff%
0 Lab Control 5 1.12 1.11 1.13 1.09 1.15 0.004258  0.0229 2.04% 0.0%
10 5 1.01 0.886 1.02 0.827 1.06 0.00923  0.0497 4.94% 10.5%
50 5 1.04 1.01 1.07 0.927 1,12 0.0147 0.0791 7.62% 7.5%
100 5 0.843 0.918 0.968 0.896 1.06 0.0123 0.066 7.0% 16.0%
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CETIS Analytical Report

Report Date: 04 Dec-07 17:20(p 1 of 1)
Link/Link Code: 13-5492-1022/0711-5021 e

Bivalve Larval Survival and Development Test

Nautilus Environmental {(CA)

Analysis No: 21-3373-9142 Endpoint:
Analyzed; 04 Dec-07 17:19 Analysis:

Development Rate

Linear Interpalation (ICPIN)

CETIS Version: CETISv1.6.3
Official Results: Yes

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 85% CL Method
Linear Linear 7055475 280 Yes Two-Point Interpolation
Point Estimates
Effect-% Conc-% 95% LCL 95% UCL
25 > 100 N/A N/A
50 > 100 N/A N/A
Development Rate Summary Calculated Variate(A/B)
Conc-% Control Typse Count Mean Min Max StdErr StdDev CV% Diff% A B
#] Lab Control 5 0.812 0.79 0.83 0.00327 0.0179 2.2% 0.0% 406 500
10 5 0.712 0.64 0.76 0.00831 0.0455 6.39% 12.3% 356 500
a0 5 0.74 0.64 0.81 0.0127 0.0896 9.41% 8.87% 370 500
100 5 0.654 0.61 0.76 0.0111 0.0807 9.28% 18.5% 327 500
Development Rate Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep &5
0 Lab Control 0.83 0.81 0.79 0.8 0.83
10 0.64 0.73 076 0.7 0.73
50 0.8 0.81 0.71 0.64 0.74
100 0.62 0.61 0.64 0.76 0.64
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CETIS Test Data Worksheet

Report Date: 12 Nov-07 15:48 (p 1 of 1)

Link/Link Code: 13-6492-1022/0711-5021
Bivaive Larval Survival and Development Test Nautilus Environmental (CA)
Start Date: 14 Nov-07 Species: Mytilus galleprovincialis Sample Code: 1420535076
Ending Date: 16 Nov-07 Protocol: EPA/S00/R-95/136 (1995) Sample Source: Por of Los Angeles
Sample Date: 14 Nov-07 Material: Elutriate Sample Station: UC
Conc-% Code| Rep | Pos | # Counted # Normal Notes
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CETIS Test Data Worksheet Report Date: 12 Nov-07 15:48 {p 1 of 1)
Link/Link Code: 13-5492-1022/0711-50214-
Bivalve Larval Survival and Development Test Nautilus Environmental (CA)
Start Date: 14 Nov-07 Species: Mytilus galloprovincialis Sample Code: 1428535076
Ending Date: 16 Nov-07 Protocol: EPA/600/R-85/136 (1995) Sample Source: Port of Los Angeles
Sample Date: 14 Nov-07 Material: Elutriate Sample Station: UC
GCone-% Code| Rep | Pos | # Counted # Normal Notes
0 ciA 1f:s
o IC | 2 | 1h4
o (C | 3 |45
0 qc 4 [ 150
0 k! s |14
10 1 | 148 )
10 2 | 143 -
10 3 168
10 4 | 147
10 5 | 156 )
50 1 | 160
50 2 | 181
80 3 | 154
50 4 | 157
50 5 | 153
100 1 | 152
100 2 | 148
100 3 | 142
100 4 1141
100 5 | 155
LS Yoy
000-089-163-3 CETIS™ v1.6.3revE Analyst:l KQ QA: Eg



CETIS Summary Report

Report Date:
Link/Link Code:

28 Dec-07 10:07 (p 1 of 1)
02-5343-3553/0711-8021a

Bivalve Larval Survival and Development Test

Nautitus Environmental (CA}

Test Run No: 07-5214-1874 Test Type: Development Analyst:
Start Date: 14 Nov-07 15:30 Protocol: EPA/B00/R-95/136 {1995) Diluent: Diluted Natural Seawater
Ending Date: 16 Nov-07 15:30 Species:  Mytilus galloprovincialis Brine: Not Applicable
Duration: 48h Source: Mission Bay Age:
Sample No:  15-6889-5292 Code: 1568895292 Client: AMEC
Sample Date: 14 Nov-07 10:00 Material: Elutriate Project:
Receive Date: 14 Nov-07 10:00 Source: Port of Los Angeles
Sample Age: Gh Station: LC
Comparison Summary
Analysis No Endpoint NOEL LOEL TOEL PMSD Method
19-8116-0889 Development Rate 10 50 22,4 6.51% Dunnett's Multiple Comparison Test
Peint Estimate Summary
Analysis No Endpoint Effect-% Conc-%  95%LCL 95% UCL Method
13-0083-7408 Development Rate 25 14.3 717 20.5 Linear Regression (MLE)
50 20.1 12 27.5
Development Rate Summary
Cone-% Control Type Count Mean 96% LCL 95% UCL Min Max StdErr  Std Dev  CV% Diff%
0 Lab Control 5 0.812 0.805 0.819 0.79 .83 0.00327 0.017¢ 2.2% 0.0%
10 5 0.768 0.76 0.776 0.74 0.79 0.00396  0.0217 2.82% 5.42%
50 5 0.014 0.00872  0.0213 0 0.04 0.00358 0.0195 139.0%  98.3%
100 5 0.008 0.00488 0.0111 0 0.02 0.00153 0.00837 105.0%  99.0%
Development Rate Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Conirol 0.81 0.79 0.83 0.8 0.83
10 0.76 0.79 0.74 0.79 0.76
50 0 0.03 0 0.04 0
100 0.01 0.02 0 0.01 0
-
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CETIS Analytical Report

Report Date:
Link/Link Code:

04 Dec-07 17:23 (p 1 of 1)
02-5343-3553/0711-8021en

Bivalve Larval Survival and Development Test

Nautilus Environmental {CA)

Analysis No: 19-8116-0889 Endpoint: Development Rate CETIS Version: CETISv16.3
Analyzed: 04 Dec-07 17:22 Analysis: Parametric-Control vs Treatments Official Resuits: Yes
Data Transform Zeta Alt Hyp  Monte Carlo NOEL LOEL TOEL TU PMSD
Angular (Corrected) C>T Not Run t0 50 22.4 10 8.51%
Dunnett's Multiple Comparison Test
Control vs Conc-% Test Stat  Critical MSD P-Value Decision(5%)
Lab Controi 10 1.86 2.23 0.0649 0.0962 Non-Significant Effect
50* 34.9 2.23 0.0649 0.0060 Significant Effect
100* 35.5 2.23 0.0649 0.0000 Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{5%}
Between 4996428 1.665476 3 785 0.0000 Significant Effect
Error 0.0338498 0.0021219 16
Total 5.030377 1.667598 19
ANOVA Assumptions
Attribute Test Test Stat Critical P-Value Decision(1%}
Variances Bartlett Equality of Variance 6.87 i1.3 0.0763 Equal Variances
Distribution Shapiro-Wilk Normality 0.947 0.2180 Normal Distribution
Development Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diff%
0 Lab Cantrol 5 .812 0.805 0.819 0.79 0.83 0.00332 0.0179 2.2% 0.0%
10 5 0.768 0.76 0.778 0.74 0.79 0.00403  0.0217 2.82% 5.42%
50 5 0.014 0.00859 0.0214 0 0.04 0.00362 0.0195 138.0% 98.3%
100 5 0.008 0.00482 0.0112 o 0.02 0.00155 0.00837 105.0% 99.0%
Angular (Corrected) Transformed Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr  Std Dev CV% Diff%
8] Lab Control 5 1.12 1.11 1.13 1.09 1.15 0.00425  0.0229 2.04% 0.0%
10 5 1.07 1.06 1.08 1.04 1.08 0.00477  0.0257 24% 4.82%
50 5 0.105 0.0762 0.134 0.05 0.201 0.0141 0.076 72.3% 90.8%
100 5 0.0885 0.0736 0,103 0.05 0.142 0.00724 0.039 44.1% 92.1%
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CETIS Analytical Report

Report Date:
Link/Link Code:

04 Dec-07 17:23 (p 1 of 2)
02-5343-3553/0711-80216.

Bivalve Larval Survival and Development Test

Nautilus Environmental {CA)

Analysis No:
Analyzed:

13-0093-7408
(4 Dec-07 17:23

Endpoint;
Analysis:

Development Rate
Linear Regression (MLE)

CETIS Version: CETISv1.6.3
Official Resuits: Yes

Linear Regression Options

Model Function Threshold Option  Threshold Optimized Pooled Het Corr Weighted

Log-Normal {[NED=A+B*log(X)] Controf Threshaold 0.188 Yes No Yes Yes

Regression Summary

lters LL QAICe Mu Sigma G Stat Chi-S8q Critical  P-Value Decision(5%)

i6 -204 &60.5 -0.2 0.221 0.154 95.4 22.4 0.0000 Significant Heterogeneity

Point Estimates

Effect-% Conc-% 95% LCL  95% UCL

25 14.3 717 20.5

50 20.1 12 27.5

Regression Parameters

Parameter Estimate Std Error 85%LCL 95% UGL t Stat P-Value Decision(5%)

Threshold 0.178 0.0462 0.0784 0.278 3.86 0.0020 Significant Parameter

Slope 4.53 0.824 2.75 6.31 55 .0001 Significant Parameter

Intercept -0.905 1.23 -3.57 1.76 -0.734 0.4760 Non-Significant Parameter

Residual Analysis

Attribute Method Test Stat Critical  P-Value Decision{5%)

Variances Mod Levene Equality of Variance 6.91 3.89 0.0101 Unequal Variances

Distribution Shapiro-Wilk Normality 0.814 0.0056 Non-normal Distribution

Development Rate Summary Calculated Variate(A/B)

Conc-% Control Type Count Mean Min Max Std Err StdDev CV% Dift% A B

0 Lab Control 5 0.812 0.79 0.83 0.00327 0.0179 2.2% 0.0% 406 500
10 5 0.768 0.74 0.79 0.003%6 0.0217 2.82% 5.42% 384 500
50 5 0.014 0 0.04 0.00356 0.0195 139.0%  98.3% 7 500
100 5 0.008 0 0.02 0.00153 0.00837 105.0%  99.0% 4 500
Development Rate Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 0.81 0.79 0.83 0.8 0.83

10 0.76 0.79 0.74 0.79 0.76

50 0 0.03 0 0.04 G

100 0.01 0.02 0 0.01 0
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CETIS Analytical Report Report Date: 04 Dec-07 17:23 (p 2 of 2)

Link/Link Code: 02-5343-3553/0711-502% ¢
Bivalve Larval Survival and Development Test Nautilus Environmental {CA)
Analysis No:  13-0093-7408 Endpoint; Development Rate CETIS Version: CETISv1.6.3
Analyzed: 04 Dec-07 17:23 Analysis; Linear Regression (MLE) Official Resuits: Yes
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CETIS Test Data Worksheet

Report Date:

Link/Link Code:

12 Nov-07 15:46 (p 1 of 1)
02-5343-3553/0711-5021 6.

Bivalve Larval Survival and Development Test

Nautilus Environmental (CA)

Start Date: 14 Nov-07 Species: Mytilus galloprovincialis Sample Code: 1568895292
Ending Date: 16 Nov-07 Protocol: EPA/B00/R-95/136 (1995) Sample Source: Port of Los Angeles
Sample Date: 14 Nov-07 Material: Elutriate Sample Station: LC
Cone-% Code| Rep | Pos | # Counted # Normal Notes
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CETIS Test Data Worksheet Report Date: 12 Nov-07 15:45 (p 1 of 1)

Link/Link Code: 02-5343-3553/0711-S021 ¢
Bivaive Larval Survival and Development Test Nautilus Environmental (CA)
Start Date: 14 Nov-07 Species: Mytilus galloprovincialis Sample Code: 15688952092
Ending Date: 16 Nov-07 Protocol: ~EPATEUON-SSH3611o5) &W%ﬁﬁ« Sample Source: Port of Los Angeles
Sample Date: 14 Nov-07 Material: Elutriate Sample Station: LC
Cone-% Code] Rep | Pos | # Counted # Normal Notes
o ez 1| 129 10D 8 |
i ke 2 [ 1B34] o TG
0 Llcg 3 127 100 < 5
0 LC, 4 | 135 jO0 O
0 LCl 5 | 122 iDC) 2 )
10 i | 140
10 2 | 124 i
10 3 137
10 4 | 13g
10 5 | 138
50 1 | 133
50 2 | 136
50 3 [ 12 T
50 4 125 i
50 5 |13 T
100 1 1123
100 2 132
100 3 e LT e
100 4 1130
100 5 | 128
RO
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Appendix D-3. Summary of Suspended Particulate-Phase Statistics
AMEC - POLA Berths 145-147
Menidia



CETIS Summary Report Report Date: 28 Dec-07 10:37 (p 1 of 1)

Link/Link Code: 16-2032-7215/0711-8021¢

Inland Siiverside 36-h Acute Survival Test Nautilus Environmental {CA)
Test Run No: 05-4873-0420 Test Type: Survival (96h) Analyst:
Start Date: 14 Nov-07 11:40 Protocol: EPA/821/R-02-012 (2002) Diluent: Diluted Natural Seawater
Ending Date: 18 Nov-07 13:10 Species:  Menidia beryllina Brine: Not Applicable
Duration: 94h Source: Aquatic Biosystems, CO Age:
Sample No;:  09-4312-7776 Code: 943127776 Client: AMEC
Sample Date: 14 Nov-07 10:00 Material:  Elutriate Project:
Receive Date: 14 Nov-07 10:00 Source: Pon of Los Angeles
Sample Age: 100m Station: ic
Comparison Summary
Analysis No  Endpoint NOEL LOEL TOEL PMSD Method
04-0561-1172 96h Survival Rate 100 =100 N/A 18.2% Dunnett's Multiple Comparison Test
Point Estimate Summary
Analysis No Endpoint Effect-% Conc-% 95% LCL 95% UCL Method
18-1716-3877 96h Survival Rate 50 > 100 NIA N/A Linear Interpolation {ICPIN)
Test Acceptability
Analysis No  Endpoint Attribute Test Stat Acceptabilty Limits Overlap Decision
04-0561-1172 88h Survival Rate Conirol Resp 0.875 0.9 -NL Yes Falls-meceptabitity-eriteria gb T~ @
18-1716-3877 46h Survival Rate Control Resp 0.875 0.5-NL Yes Eails.acceptahiliby-criteria 3 k. Te
96h Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Diff%
o] Lab Control 4 0.875 0.83% 0.911 0.8 1 0.0175 0.0957 10.9% 0.0%
10 4 0.85 0.813 0.887 0.8 1 0.0183 0.1 11.8% 2.86%
50 4 1 1 1 1 1 0 0 0.0% -14.3%
100 4 0.95 0.913 0.987 0.8 1 0.0183 01 10.5% -8.57%
86h Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 l.ab Control 0.8 0.8 0.9 1
10 0.8 0.8 1 0.8
50 1 1 1 1
100 1 0.8 1 1

G see QA Seehm of vepore
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CETIS Analytical Report

Report Date:
Link/Link Code:

28 Dec-07 10:37 {p 1 of 2)
16-2032-7215/0711-8021¢

Inland Silverside 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis No: 04-0561-1172 Endpoint: 96h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 28 Dec-07 10:20 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp  Monte Carlo NOEL LOEL TOEL ™ PMSD
Angular {Corrected) C>T Not Run 100 =100 N#A 1 18.2%
Bunnett's Multiple Comparison Test
Control vs Conc-% Test Stat  Critical MSD P-Value Decision(5%}
Lab Control 10 0.386 2.29 0.21 0.5960 Non-Significant Effect

50 -2.1 2.28 0.21 0.9970 Non-Significant Effect

100 -1.27 2.29 0.21 0.9780 Non-Significant Effect
Test Acceptability
Attribute Test Stat  Acceptability Limits Qverlap Decision
Control Resp 0.875 0.9-NL Yes Feiis-rcoeptabilityriteTia o]& 7ry @
ANOVA Tabhie
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%)
Between 0.1335811 0.0445270 3 2.64 0.0974 Non-Significant Effect
Error (0.2025955 0.016883 12
Total 0.3361766 0.06141 15
ANOVA Assumptions
Attribute Test Test Stat  Critical P-Value Decision(1%)}
Variances Mod Levene Equality of Varianc 0.688 5.95 0.5880 Equal Variances
Distribution Shapiro-Wilk Normality 0.961 0.6800 Normal Distribution
96h Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL WMin Max Std Err Std Dev  CV% Diff%
0 Lab Control 4 0.875 0.839 0.911 0.8 i 0.0178 0.0957 10.8% 0.0%
10 4 0.85 0.812 0.888 0.8 1 0.0188 0.1 11.8% 2.86%
50 4 1 1 1 1 1 0 g 0.0% -14.3%
100 4 0.95 0.812 0.988 0.8 1 0.0186 0.1 10.5% -8.57%
Angular (Corrected) Transformed Summary
Conc-% Control Type Count Mean 95% LCL  95% UCL Min Max Std Err  Std Dev  CV% Diff%
0 Lab Control 4 1.22 1.16 1.27 1.11 1.41 G.0289 0.145 11.9% 0.0%
10 4 1.18 1.13 1.24 1.11% 1.41 0.0283 0.152 12.9% 2.91%
50 4 1.41 1.41 1.41 1.41 1.41 0 0 0.0% -15.8%
100 4 1.34 1.28 1.39 1.1 1.41 0.0283 0.152 11.4% -9.6%

B see Qf-sachvidtrepet
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CETIS Analytical Report

Report Date:
Link/Link Code:

28 Dec-07 10:37 {p 2 of 2)

16-2032.7215/0711-8021¢

Inland Silverside 96-h Acute Survival Test

Nautilus Environmental {CA)

Analysis No:
Analyzed:

04-0561-1172
28 Dec-07 10:20

Endpoint:
Analysis:

96h Survival Rate
FParametric-Control vs Treatments

CETIS Version:

Official Results: Yes

CETISv1.6.3
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CETIS Analytical Repart Report Date: 28 Dec-07 10:37 (p 1 of 1)

Link/Link Code: 16-2032-7215/0711-8C21¢
Inland Silverside 96-h Acute Survival Test Nautifus Environmental (CA)
Analysis No: 18-1716-3877 Endpoint: 96h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 28 Dec-07 10:20 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform ¥ Transform Seed Resamples Exp 95% CL.  Method
Linear Linear 5795186 280 Yes Two-Paint Interpolation
Test Acceptability
Attribute Test Stat  Acceptability Limits Overlap  Decision
Control Resp 0.875 0.9-NL Yes Fails acceptability criteria
Point Estimates
Effect-% Conc-% 95% LCL  95% UCL.
50 > 100 NIA NIA
96h Survival Rate Summary Calculated Variate(A/B)
Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% Diff% A B
0 Lab Control 4 0.875 0.8 1 0.06175 0.0957 10.9% 0.0% 35 40
10 4 0.85 0.8 1 0.0183 0.1 11.8% 2.86% 34 40
50 4 1 1 1 0 o 0.0% -14.3% 40 40
160 4 0.95 0.8 1 0.0183 0.1 10.5% -8.57% 38 40

96h Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Contrel 0.8 0.8 0.9 1
10 0.8 0.8 1 0.8
50 1 1 1 1
100 1 0.8 1 1
Graphics
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CETIS Summary Report

Report Date:

Link/Link Code;

28 Dec-07 10:37 (p1of 1)

13-4368-0254/0711-3021¢

Inland Silverside 86-h Acute Survival Test

Nautilus Environmental {CA)

Test Run No: 05-4873-0420 ity Test Type: Survival (86h) Analyst:

Start Date: 14 Nov-07 134 __ Protocol: EFPA/821/R-02-012 (2002) Diluent: Diluted Natural Seawater

Ending Date: 18 Nov-Q7 197 IRk Species:  Menidia beryllina Brine: Not Applicable

Duration: 94h lp:2o Source:  Aguatic Bigsystems, CO Age:

Sample No:  06-9946-1413 Code: 699461413 Client: AMEC

Sample Date: 14 Nov-07 10:00 Material:  Elutriate Project:

Receive Date: 14 Nov-07 10:00 Source: Port of Los Angeles

Sample Age: 100m Station: 2C

Comparison Summary

Analysis No Endpoint NOEL LOEL TOEL PMSD Method

12-3005-3806 96h Survival Rate 50 100 70.7 15.1% Dunnett's Multiple Comparison Test
Paoint Estimate Summary

Analysis No  Endpoint Effect-% Conc-% 95% LCL 95% UCL Method

21-4041-5413 96h Survival Rate 50 96.9 74.6 205 Linear Regression (MLE)

Test Acceptability

Analysis No  Endpoint Attribute Test Stat  Acceptablilty Limits  Overlap  Decision

12-3005-3806 58h Survival Rate Control Resp 0.875 0.9-NL Yes Feitseceaptabrifityariteria 6t
21-4041-5413 96h Survival Rate Controf Resp 0.875 0.9-NL Yes Eails-seeepiabitity-eriteria obHea.
96h Survival Rate Summary

Conc-% Control Type Count Mean 95% LCL  95% UCL Min Max StdErr StdDev CV% Dift%
0 Lab Control 4 0.875 0.839 0.911 0.8 1 0.0175 0.0957 10.9% 0.0%
10 4 0.975 0.955 0.994 0.9 1 0.00813  0.05 5.13% -11.4%
50 4 0.75 0.728 0.772 0.7 0.8 0.0105 0.0577 7.7% 14.3%
100 4 0.45 0.402 0.498 0.3 0.6 0.0236 0.129 28.7% 48.8%
96h Survival Rate Detail

Cone-% Controf Type Rep1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.8 0.8 0.9 1

10 1 0.9 1 1

50 0.8 0.8 0.7 0.7

100 0.6 0.4 0.5 0.3

@ See () K Seehon aFredmﬂ‘rh
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CETIS Analytical Report

Report Date: 28 Dec-07 10:37 (p 1 of 2)
Link/Link Code: 13-4368-0254/0711-8021¢

Inland Silverside 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis No:  12-3005-3806

Endpoint: 96h Survival Rate

CETIS Version: CETISv1.8.3

Analyzed: 28 Dec-07 10:24 Analysis: Parametric-Control vs Treatments Official Results: Yes
Bata Transform Zeta Alt Hyp  Monte Carlo NCEL LOEL TOEL TU PMSD
Angular {Corrected) C>T Not Run 50 100 70.7 2 15.1%
Dunnett's Multiple Comparison Test
Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%)
l.ab Control 16 -1.94 2.29 0.18 0.9980 Non-Significant Effect

50 216 2.2% 0.18 0.0624 Non-Significant Effect

100~ 6.16 2.29 0.18 0.0001 Significant Effect

Test Acceptability

Attribute Test Stat  Acceptability Limits Overlap Decision

Control Resp 0.875 0.9-NL Yes Fails acceptability criteria

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision{5%)

Between 0.8964192 0.2988064 3 241 G.6000 Significant Effect

Error 0.148577% 0.0123815 12

Totat 1.044997 0.3111879 15

ANOVA Assumptions

Attribute Test Test Stat Critical P-Value Decision{1%)

Variances Barttett Equality of Variance 2.03 11.3 0.5660 Equal Variances

Distribution Shapiro-Wilk Normatity 0.936 0.3080 Normal Distribution

96h Survival Rate Summary

Conc-% Control Type Count Mean 95% L.CL 95% UCL Min Max Std Err  Std Dev  CV% Diff%
0 l.ab Coairol 4 0.875 0.839 0.911 0.8 1 0.0178 0.0957 10.9% 0.0%
10 4 0.975 0.956 0.994 0.9 1 0.00928 0.05 5.13% -11.4%
50 4 075 0.728 0.772 0.7 0.8 0.0107 0.0577 77% 14.3%
100 4 0.45 0.401 0.498 0.3 0.6 0.024 0.129 28.7% 48.6%
Angutar (Corrected) Transformed Summary

Conc-% Control Type Count Mean 95% L.CL 95% UCL Min Max StdErr  Std bBev CV% Diff%
0 Lab Control 4 1.22 1.16 i.27 111 1.41 0.0269 0.145 11.9% 0.0%
10 4 1.37 1.34 i4 1.25 1.41 0.0151 0.0815 5.84% -12.8%
50 4 1.05 1.02 1.07 0.981 1.1 0.0124 0.087 5.38% 13.9%
100 4 0,734 0.684 0.784 0.58 0.886 0.0245 0.132 17.9% 39.8%
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CETIS Anaiytical Report Report Date: 28 Dec-07 10:37 (p 2 of 2)

Link/Link Code: 13-4368-0254/0711-3021¢
Iniand Silverside $6-h Acute Survival Test Nautifus Environmental (CA)
Analysis No:  12-3005-3806 Endpoint. 96h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 28 Dec-07 10:24 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report

Report Date:
Link/Link Code:

28 Dec-07 10:37 (p1of 2)
13-4368-0254/0711-8021¢

Inland Silverside 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis No:  21-4041-5413 Endpoint: 98h Survival Rate CETIS Version: CETISv1.6.3

Analyzed: 28 Dec-07 10:35 Analysis: Linear Regression (MLE) Official Results: Yes

Linear Regression Options

Model Function Threshold Option  Threshold Optimized Pooled Het Corr Weighted

Log-Normat [NED=A+B*log(X)} Control Threshoid 0.125 Yes No No Yes

Regression Summary

iters LL AlCc Mu Sigma G Stat Chi-Sq Critical P-Value Decision(5%)

17 -32 £€9.3 -0.397 0.318 0.548 2,65 18.3 0.9880 Non-Significant Heterogeneity

Point Estimates

Effect-%  Conc-% 95% LCL  95% UCL

50 96.9 74.6 205

Test Acceptability

Attribute Test Stat  Acceptability Limits Overlap Decision

Controf Resp 0.875 0.9 - NL. Yes Fails acceptability criteria

Regression Parameters

Parameter Estimate Std Error 95% LCL 85% UCL t Stat P-Value Decision(5%)

Threshold 0.0755 0.02 0.0166 0.134 2.51 0.0307 Significant Parameter

Slope 3.15 1.19 0.817 547 2.65 0.0244 Significant Parameter

intercept -1.25 2.25 -5.66 3.18 -0.555 0.5910 Non-Significant Parameter

Residual Analysis

Attribute Mathod Test Stat  Critical P-Value Decision{5%)

Variances Bartlett Equality of Variance 1.09 5.99 0.5790 Equal Variances

Distribution Shapiro-Wilk Normality 0.893 0.1290 Normal Distribution

96h Survival Rate Summary Caleulated Variate(A/B)

Conc-% Control Type Count Mean Min Max StdErr StdDev CV% Diff% A 8
0 Lab Control 4 0.875 0.8 1 0.0175 0.0957 10.9% 0.0% 35 40
10 4 0.975 0.8 1 0.00913 0.05 5.13% <11.4% 39 40
50 4 0.75 0.7 0.8 $.0105 0.0577 7.7% 14.3% 30 40
100 4 0.45 03 0.8 0.0238 0.128 2B.7% 48.6% 18 40
96h Survival Rate Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Controt 0.8 0.8 0.9 1

10 1 0.9 1 1

50 0.8 0.8 07 Q.7

100 0.6 0.4 0.5 0.3
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CETIS Analytical Report

Report Date:
Link/Link Code:

28 Dec-07 10:37 (n 2 of 2)
13-4368-0254/0711-3021¢

Intand Silverside 96-h Acute Survival Test Mautilus Environmental (CA)
Analysis No:  21-4041-5413 Endpoint: 96h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 28 Dec-07 10:35 Analysis: Linear Regression (MLE) Official Restilts: Yes
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CETIS Summary Report Report Date: 28 Dec-07 10:36 (p 1 of 1)

Link/Link Code: 18-7268-8827/0711-S021¢
Infand Silverside 96-h Acute Survival Test Nautilus Environmental (CA)
Test Run No: 05-4873-0420 u:p7 Test Type: Survival (96h) Analyst:
Start Date: 14 Nov-07 140 Protocol: EPA/B21/R-02-012 (2002) Diluent: Diluted Natural Seawater
Ending Date: 18 Nov-07 10-8 Species: Menidia beryllina Brine: Not Applicable
Duration: 94h {o:lo Source: Aquatic Biosystems, CO Age:
Sample No:  11-1795-6383 Code: 1117956383 Client: AMEC
Sample Date: 14 Nov-07 10:00 Material:  Elutriate Project:
Receive Date: 14 Nov-07 10:00 Source: Port of Los Angeles
Sample Age: 100m Station: uc
Comparison Summary
Analysis No  Endpoint NOEL LOEL TOEL PMSD Method
05-8660-1158 96h Survival Rate 100 > 100 N/A 16.2% Dunnett's Multiple Comparison Test
Point Estimate Summary
Analysis No  Endpoint Effect-% Conc-%  95% LCL 95% UCL Method
00-5883-1161 96h Survival Rate 50 > 100 N/A N/A Linear Interpolation (ICPIN}
Test Acceptability
Analysis No  Endpoint Attribute Test Stat Acceptabiity Limits Overlap Decision
00-5883-1181 96h Survival Rate Control Resp 0.875 0.9-NL Yes Faits-aceeptatiity triteria ole g
05-8660-1158 96h Survival Rate Control Resp 0.875 0.8-NL Yes Feils-aeseptabiiitycriteria o s
86h Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Diff%
0 Lab Centrol 4 0.875 0.839 0.911 0.8 1 0.0175 0.0957 10.9% 0.0%
10 4 0.875 0.839 0.911 0.8 1 0.0175 0.0957 10.9% 0.0%
50 4 0.925 0.908 0.944 0.9 1 0.00913 0.05 5.41% -5.71%
100 4 0.85 0.828 0.872 0.8 0.9 0.0105 0.0577 6.79% 2.86%
96h Survival Rate Detail
Conc-% Contro! Type Rep 1 Rep 2 Rep 3 Rep 4
g Lab Control 0.8 08 G.9 1
10 1 0.9 0.8 0.8
50 1 0.9 0.9 0.9
100 0.8 0.9 0.8 0.9

® See QA-sectwh ofveport,
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CETIS Analytical Report

Report Date:

Link/l.ink Code:

28 Dec-07 10:36 (p 1 of 2)
16-7268-6827/0711-5021¢

Inland Silverside 98-h Acute Survival Test

Nautitlus Environmental (CA)

Analysis No: (05-8660-1158 Endpoint: 86h Survival Rate CETIS Version: CETISvi.6.3
Analyzed: 28 Dec-07 10:32 Analysis: Parametric-Control vs Treatments Official Resuits: Yes
Data Transform Zeta Alt Hyp  Monte Carlo NOEL LOEL TOEL TY PMSD
Angular (Corrected} cC>T Not Run 100 >100 NiA 1 18.2%
Dunnett's Multiple Comparison Test
Control vs Conc-% Test Stat Critical MSD P-Value Decision{5%)
Lab Control 10 a 2.29 0.19 0.7500 Non-Significant Effect

50 -0.852 2.28 0.19 0.9460 Non-Significant Effect

100 0.489 2.29 0.19 0.5510 Non-Significant Effect
Test Acceptability
Afttribute Test Stat  Acceptability Limits Qverlap  Decision
Control Resp 0.875 0.9-NL Yes Fails acceptabiliy.chteris ol Ap ()
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{5%)
Between 0.0258622 0.0085207 3 0.622 0.6140 Non-Significant Effect
Error 0.1664128 0.0138677 12
Total 0.192275 0.0224885 15
ANOVA Assumptions
Attribute Test Test Stat  Critical P-Value Decision{1%)
Variances Bartleti Equality of Variance 1.65 11.3 0.6480 Equal Variances
Distribution Shapiro-Willk Normality 0.885 0.0464 Normal Distribution
96h Survival Rate Summary
Conc-% Control Type Count Mean 96% LCL 95% UCL Min Max Std Err St{d Dev CV% Diff%
0 L.ab Cantroj 4 0.875 0.839 0.911 0.8 1 0.0178 0.0957 10.8% 0.0%
10 4 0.875 0.839 0.911 0.8 1 0.0178 0.0857 10.9% 0.0%
50 4 0.925 0.906 0.944 0.9 0.00828 0.05 5.41% -5.71%
100 4 0.85 0.828 0.872 0.8 0.9 0.0107 0.0577 6.79% 2.86%
Angular {Corrected) Transformed Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Diff%
o Lab Control 4 1.22 1.18 1.27 1.1 1.41 0.0269 0.145 11.9% 0.0%
10 4 1.22 1.16 1.27 1.11 1.414 0.0269 Q.145 11.9% 0.0%
50 4 1.29 1.26 1.32 1.25 1.4% 0.0151 0.0815 6.32% -5.82%
100 4 1.18 1.15 1.21 1.1 1.25 0.0152 0.0819 6.95% 3.34%

® ste Qi-cechm of report.
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CETIS Analyﬁca] Report Report Date: 28 Dec-G7 10:36 (p 2 of 2)

Link/Link Code: 16-7268-6827/0711-5021c¢
Inland Silverside 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis No: 05-8660-1158 Endpoint: 96h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 28 Dec-07 10:32 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Ana]ytica| Report Report Date: 28 Dec-07 10:36(p 1 of 1)

Link/Link Code: 16-7268-6827/0741-3021¢
Inland Silverside 96-h Acute Survival Test Nautilus Environmental {CA)
Analysis No: 00-5883-1161 Endpoint: 96h Survivai Rate CETIS Version: CETISv1.6.3
Analyzed: 28 Dec-07 10:32 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear lLinear 7747401 280 Yes Two-Point Interpolation
Test Acceptability
Attribute Test Stat  Acceptability Limits Overlap  Decision
Control Resp 0.875 0.9 -NL Yes Fails acceptability criteria
Point Estimates
Effect-%  Conc-% 95% LCL  95% UCL
50 > 100 N/A N/A
96h Survival Rate Summary Calculated Variate{A/B)
Conc-% Control Type Count Mean Min Max StdErr  StdDev CV% Diff% A B
0 Lab Control 4 0.875 0.8 1 0.0175 0.0957 10.9% 0.0% 35 40
10 4 0.875 0.8 1 0.0175 £.0957 10.8% 0.0% 35 40
50 4 0.925 0.9 1 0.00913 .05 541% -5.71% 37 40
100 4 (.85 0.8 0.9 0.0105 0.0577 B8.78% 2.86% 34 40

86h Survival Rate Defail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.8 0.8 0.9 1
10 1 0.9 a8 0.8
50 1 0.9 0.9 0.9
100 0.8 0.9 0.8 0.8
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CETIS Summary Report

Report Date:

Link/Link Code:

28 Dec-G7 16:37 {p 1 of 1)
17-5024-9674/0711-8021c¢

(®

Iniand Siiverside 96-h Acute Survival Test Nautifus Environmental {CA)
Test Run No: 05-4873-0420 42143 Test Type: Survival (96h) Analyst:
Start Date: 14 Nov-07 1140 Protocol: EPA/821/R-02-012 (2002) Diluent: Dituted Natural Seawater
Ending Date: 18 Nov-07 1e=r Species:  Maenidia beryllina Brine: Not Applicable
Duration: 94h loy” Source: Aquatic Biosystems, CO Age:
Sample No:  12-5439-1145 Code: 1254391145 Client: AMEC
Sample Date: 14 Nov-07 10:00 Material:  Elutriate Project:
Receive Date: 14 Nov-07 10:00 Source: Port of Los Angeles
Sample Age: 100m Station: LC
Comparison Summary
Analysis No  Endpoint NOEL LOEL TOEL PMSD Method
17-8314-1062 96h Survival Rate 10 50 22.4 14.5% Dunnett's Multiple Comparison Test
Point Estimate Summary
Analysis No  Endpoint Effect-% Conc-% 95% LCL 95% UCL Method
06-5469-7394 96h Survival Rate 50 897.5 73.5 N/A Linear interpolation {ICPIN)
Test Acceptability
Analysis No  Endpoint Attribute Test Stat Acceptabilty Limits Overlap Pecision
06-5469-7394 96h Survival Rate Controf Resp 0.875 0.9-NL Yes Faitsacaptatifiy-criteria- 66 Ha
17-8314-1062 96h Survival Rate Controt Resp 0.875 0.9-NL Yes Eailsaceeptebilivy-sritera 4 [’/)m,
96h Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL  95% UCL Min Max Std Err Std Dev  CV% Diff%
8] Lzh Cantrol 4 0.875 0.839 0.911 0.8 1 0.0175 0.0957 10.9% 0.0%
10 4 0.75 0.728 0,772 0.7 0.8 0.0105 0.0577 7.7% 14.3%
50 4 0.675 0.639 0.711 0.6 0.8 0.0175 0.0957 14.2% 22.9%
100 4 0.425 0.389 0.461 0.3 0.5 0.0175 0.0957 22.5% 51.4%
96h Survival Rate Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Lab Contrel 0.8 0.8 0.9 1
10 0.8 0.7 0.8 0.7
50 0.7 0.8 0.6 0.6
100 0.5 0.3 0.5 0.4
@ See QU sechis of vepor-t,
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CETIS Analytical Report

Report Date:
Link/iLink Code:

28 Dec-07 10:36 (p 1 of 2)
17-5024-9674/0711-8021¢c

Inland Silverside 96-h Acute Survival Test

Nautitus Environmental {CA)

Analysis No: 17-8314-1062 Endpoint: 96h Survival Rate CETIS Version: CETISv1.6.3

Analyzed: 28 Dec-07 10:27 Analysis: Parametric-Control vs Treatments Official Results: Yes

Data Transform Zeta Alt Hyp  Monte Carlo NOEL LOEL TOEL TU PMSD

Angular {Corrected} C>T Not Runt 10 50 22.4 10 14.5%
Dunnett's Multiple Comparison Test

Control vs Conc-% Test Stat Critical MSD P-Value Decision{5%)

tab Centrol 10 2.23 2.29 0.174 0.0551 Non-Significant Effect

50 3.3 2.29 0.174 0.0082 Significant Effect
100* 6.7 2.29 0.174 0.0000 Significant Effect

Test Acceptability

Attribute Test Stat  Acceptability Limits Overlap  Decision

Control Resp 0.875 0.9-NL Yes Fals-acoepiabittyerieri s (L)
ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Becision{5%)

Between 0.5415466 0.1805155 3 15.6 0.0002 Significant Effect

Error 0.138951 0.0115793 12

Total 0.6804976 0.1920948 15

ANOVA Assumptions

Attribute Test Test Stat  Critical P-Vaiue Decision(1%)

Variances Bartlett Equality of Variance 1.51 11.3 0.6800 Equal Variances

Distribution Shapiro-Wilk Normality 0.942 0.3750 Nermal Distribution

96h Survival Rate Summary

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Bev  CV% Diff%
0 tab Control 4 0.875 0.839 0.911 0.8 1 0.0178 0.0957 10.8% 0.0%
10 4 0.75 0.728 0.772 0.7 0.8 0.0107 0.0577 7.7% 14.3%
50 4 0.675 0.639 0.711 08 0.8 0.0178 0.0957 14.2% 22.%%
100 4 0.425 0.389 0.461 0.3 0.5 0.0178 0.0957 22.5% 51.4%
Angular (Corrected} Transformed Summary

Conc-% Control Type Count Mean 85% LCL 95% UCL Min Max StdErr  Std Dev  CV% Diff%
0 Lab Control 4 1.22 1.18 1.27 1.114 1.41 0.0269 0.145 11.8% 0.0%
10 4 1.05 1.02 1.07 0.991 1.11 0.0124 0.067 6.38% 13.8%
50 4 0.968 0.928 1.01 0.886 1.1 0.0196 0.105 10.9% 20.6%
100 4 0.709 0.671 0.746 0.58 0.785 0.0183 0.0983 13.9% 41.8%
@ Jee (A sechiv of r'etfd)’h
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CETIS Anaiytical Report

Report Date: 28 Dac-07 10:36 (p 2 of 2)

Link/Link Code: 17-5024-9674/0711-5021¢
Inland Silverside 96-h Acute Survival Test Nautilus Environmental {CA)
Analysis No:  17-8314-1082 Endpoint: 96h Survival Rate CETIS Version: CETISv16.3
Analyzed: 28 Dec-07 10:27 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report Report Date: 28 Dec-07 10:37 (p 1 of 1)

Link/Link Code: 17-5024-9674/0711-S021¢
Inland Silverside 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis No: 06-54G639-7394 Endpoint: 96h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 28 Dec-07 10:30 Analysis: Linear inferpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Lineas Linear 3019480 280 Yes Two-Point Interpolation
Test Acceptability
Attribute Test Stat  Acceptability Limits Overlap  Decision
Control Resp 0.875 0.9-NL Yes Fails acceptability criteria
Point Estimates
Effect-%  Conc-% 95% LCL 85% WCL
50 97.5 73.5 NIA
96h Survival Rate Summary Calculated Variate(A/B)
Conc-% Control Type Count Mean Min Max Std Err Std Dev  CV% Diff% A a
0 Lab Control 4 0.875 0.8 1 0.0175 0.0957 10.9% 0.0% 35 40
10 4 0.75 0.7 0.8 0.0105 0.0577 7.7% 14.3% 30 40
50 4 0.675 06 0.8 0.0175 0.0957 14.2% 22.9% 27 40
100 4 0.425 0.3 0.5 0.0175 0.0957 22.5% 51.4% 17 40
36h Survival Rate Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 L.ab Control 0.8 0.8 0.8 1
10 0.8 0.7 0.8 0.7
50 0.7 0.8 0.6 0.6
100 0.5 0.3 0.5 0.4
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Appendix D-4. Summary of Suspended Particulate-Phase Statistics
AMEC - POLA Berths 145-147

Americamysis



CETIS Summary Report

Report Date:

Link/Link Code:

28 Dec-07 10:08 {p 1 of 1)
20-9170-6528/0711-5021b

Mysid 96-h Acute Survival Test

Nautilus Envirenmental (CA}

Test Run No: 15-0610-512% f‘{‘ Test Type: Survival (86h) Analyst:

Start Date: 14 Nov-07 14730 Protocol: EPA/821/R-02-012 (2002) Diluent: Diluted Natural Seawater

Ending Date: 18 Nov-G7 12:38 Y Species:  Americamysis bahia Brine: Not Applicable

Duration: 94h 1230 Source; Aguatic Biosystems, CO Age:

Sample No;  01-7101-9970 Code: 171018970 Client: AMEC

Sample Date: 14 Nov-07 10:00 Material:  Elutriate Project:

Receive Date: 14 Nov-07 10:00 Source: FPort of Los Angeles

Sample Age: 4h Station: 1C

Comparison Summary

Analysis No  Endpoint NOEL LOEL TOEL PMSD Method

10-1768-0140 96h Survival Rate 100 >100 NIA 10.3% Steel Many-One Rank Test

Point Estimate Summary

Analysis No  Endpoint Effect-% Conc-%  95% LCL 95% UCL Method

10-2507-9023 96h Survival Rate 50 > 100 N/A NIA Linear Interpolation (ICPIN)

96h Survival Rate Summary

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diff%
o] Lab Control 4 0.95 0.913 0.987 0.8 1 0.0183 0.1 10.5% 0.0%
10 4 1 1 1 1 1 0 0 0.0% -5.28%
50 4 0.975 0.956 0.994 0.9 1 0.00993 0.05 513% -2.63%
100 4 0.95 0.928 0.972 0.9 1 0.0105 0.0577 5.08% 0.0%
96h Survival Rate Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 1 0.8 1 1

10 1 1 1 1

50 1 1 0.8 1

100 0.9 1 1 0.9
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CETIS Analytical Report Report Date: 28 Dec-07 10:08 (p1of 1)

Link/Link Code: 20-9170-8528/0711-S021b

Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis Mo: 10-1788-0140 Endpoint: 96h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 21 Dec-07 15:41 Anaiysis: Nonparametric-Controf vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp  Monte Carlo NOEL LOEL TOEL TY PMSD
Rank C>T Mot Run 100 >100 N/A i 10.3%
Steel Many-Cne Rank Test
Control vs Conc-% Test Stat Critical Ties P-Value Decision{5%)
Lab Cantrol 10 20 10 1 0.91G0 Nan-Significant Effect

50 18.5 10 i 0.8000 Non-Significant Effect

100 17 10 1 0.6350 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%)}
Between 0.0170549 0.005685 3 0.587 0.6350 Non-Significant Effect
Error 0.11618869 0.0096822 12
Total 0.1332419 0.0153672 15
ANCVA Assumptions
Attribute Test Test Stat  Critical P-Value Decision(1%)
Variances Mod Levene Equality of Varianc 0.761 5.95 0.5370 Egual Variances
Distribution Shapiro-Wilkk Normality 0.841 0.0098 Non-normal Distribution
96h Survival Rate Summary
Conc-% Control Type Count Mean 85% LCL 95% UCL Min Max Std Err Std Dev  CV% Diff%
0 Lab Control 4 0.85 0.912 0.988 0.8 1 0.0186 0.1 10.5% 0.0%
10 4 1 1 1 1 1 0 c 0.0% -5.26%
50 4 0.975 0.956 0.984 0.9 1 0.00928 0.05 5.13% -2.63%
100 4 0.95 0.928 0.972 0.9 1 0.0107 0.0577 5.08% 0.0%

Rank Transformed Summary

Cone-% Control Type Count Mean 95% LCL. 95% UCL Min Max Std Err Std Dev  CV% Diff%
¢ Lab Cantrol 4 8.13 §.32 9.93 H 10.5 0.882 4.75 58.5% 0.0%
10 4 10.5 10,5 10.5 10.5 10.5 0 0 0.0% -29.2%
50 4 8.63 7.2 10.1 3 1G.5 0.696 3.75 43.5% -6.15%
100 4 6.75 5.1 8.4 3 10.5 0.804 4.33 64.2% 16.9%
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CETIS Analytical Report

Report Date:
Link/Link Code:

28 Dec-07 10:08 (p 1 of 1)
20-8170-6528/0711-S021b

Mysid 96-h Acute Survival Test

Nautitus Environmentat (CA)

Analysis No:  10-2507-9023 Endpoint: 96h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 21 Dec-07 15:41 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 85% CL  Method
Linear Lirear 5795186 280 Yes Two-Foint Interpolation
Point Estimates
Effect-% Conc-% 956% LCL  95% UCL
50 > 100 N/A N/A
96h Survival Rate Summary Calgulated Variate(A/B)
Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% Diff% A B
G Lab Control 4 0.95 0.8 1 0.0183 0.1 10.5% 0.0% 38 40
10 4 1 1 i 0 0 0.0% -5.26% 40 40
50 4 0.975 09 1 0.00913  0.05 5.13% -2.63% 38 40
100 4 0.95 09 1 0.0105 0.0577 6.08% 0.0% 38 40
98h Survival Rate Detalil
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1 0.8 1 1
10 1 1 1 1
50 1 1 0.9 1
100 0.8 1 1 0.9
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CETIS Summary Report Report Date: 28 Dec-07 10:08 (p 1 of 1)

Link/Link Code: 12-6133-8455/0711-3021b
Mysid 96-h Aqute Survival Test Nautilus Environmental (CA)
Test Run No: 15-0610-5129 ¢y o Test Type: Survival (96h) Analyst:
Start Date: 14 Nov-07 1430 Protocol: EPA/821/R-02-012 (2002) Diluent: Diluted Natural Seawater
Ending Date: 18 Nov-07 1230 TR Species: Americamysis bahia Brine: Not Applicable
Duration: S4h AN Source: Aquatic Biosystems, CO Age:
Sample No:  07-2458-3118 Code: 724583118 Client: AMEC
Sample Date: 14 Nov-07 10:00 Material:  Elutriate Project:
Receive Date: 14 Nov-07 10:00 Source: Port of Los Angeles
Sample Age: 4h Station: 2C
Comparison Summary
Analysis No  Endpoint NOEL LOEL TOEL PMSD Method
04-7175-9144 96h Survival Rate 100 > 100 N/A 9.92% Dunnett's Multiple Comparison Test
Point Estimate Summary
Analysis No Endpoint Effect-% Conc-% 95% L.CL. 95% UCL Method
15-9526-7923 86h Survival Rate 50 >100 N/A N/A Linear Interpolation (ICPiN}
96h Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Diff%
0 Lab Central 4 0.95 0.913 0.987 0.8 1 0.0183 0 10.5% 0.0%
10 4 1 1 1 1 1 0 0 0.0% -5.26%
50 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% -2.63%
100 4 0.925 0.906 0.944 0.9 1 0.00913 0.05 5.41% 2.63%
96h Survival Rate Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Labk Centrol i 0.8 1 1
10 i 1 1 1
50 i 0.9 1 1
100 0.9 0.8 1 0.9
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CETIS Analytical Report

Report Date:

Link/Link Code;

28 Dec-07 10:08 (p 1 of 1)
12-6133-8459/0711-8021b

Mysid 96-h Acute Survival Test

Nautilus Environmental (CA)

Analysis No: 04-7175-9144 Endpoint: 96h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 21 Dec-07 15:43 Analysis: Parametric-Controt vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp  Monte Carlo NOEL LOEL TOEL TU PMSD
Angular (Corrected) cC>T Not Run 100 >100 N/A 1 5.92%
Dunnett's Multiple Comparison Test
Control vs Conc-% Test Stat  Critical P-Value Decision{5%)
Lab Control 10 -1.13 2.29 0.9700 Non-Significant Effect
50 -0.525 2.28 0.896C Non-Significant Effect
100 0.681 2,29 0.4670 Mon-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF P-Value Decision(5%)
Between £.0324239 0.010808 3 0.3570 Non-Significant Effect
Error 0.1095471 0.0091289 12
Total 0.1419709 0.0199369 15
ANOVA Assumptions
Attribute Test Test Stat P-Value Decision{1%)
Variances Mod Levene Equality of Varanc 0.425 0.7380 Equal Variances
Distribution Shapiro-Wilk Normality 0.895 0.0678 Normal Distribution
96h Survival Rate Suminary
Cone-% Control Type Count Mean 85% LCL Min Max Std Err Std Dev  CV% Diff%
0 Lab Control 4 0.65 0.912 0.8 1 0.0188 0.1 10.5% 0.0%
10 4 1 1 1 1 0 0 0.0% -5.26%
50 4 0.875 0.956 0.9 1 0.00928 (.05 5.13% -2.63%
100 4 0.925 0.908 0.9 1 0.00928 0.05 5.41% 2.63%
Angular (Corrected) Transformed Summary
Conc-% Control Type Count Mean 895% LCL Min Max Std Err Std Dev  CV% Diff%
0 Lab Control 4 1.34 1.28 1.39 1.1 1.41 0.0283 0.152 11.4% 0.0%
10 4 1.41 1.41 1.41 1.41 1.4% 0 0 0.0% -5.71%
50 4 1.37 1.34 1.4 1.25 1.4% 0.0151 0.0815 5.94% -2.66%
100 4 1.29 1.26 1.32 1.25 1.414 0.0151 0.0815 6.32% 3.44%
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CETIS Analytical Report

Report Date:

Link/Link Code:

28 Dec-07 18:08 (p 1 of 1)
12-6133-8459/0711-5021b

Mysid 96-h Acute Survival Test

Nautiius Environmental {CA)

96h Survival Rate
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Analysis No:  15-9526-7923 Endpoint: $6h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 21 Dec-07 15:43 Analysis: Linear Interpolation (ICPIN} Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 85% CL  Method
Linear Linear 2895625 280 Yes Two-Point Interpolation
Point Estimates
Effect-% Conc-% 958% LCL  95% UCL
50 > 100 N/A N/A
96h Survival Rate Summary Calculated Variate{A/B)
Conc-% Control Type Count Mean Min Max Std Err Std Dev  CV% Diff% A B
0 Lab Control 4 0.95 0.8 1 0.6183 0.1 10.5% 0.0% 38 40
10 4 1 I 1 0 0 0.0% -5.26% 40 40
50 4 0.975 0.9 1 0.00913 .05 5.13% -2.63% 39 40
100 4 0.925 0.9 1 0.00913 Q.05 5.41% 2.83% 37 40
96h Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 t.ab Control 1 0.8 1 1
10 t 1 1 1
50 1 0.9 1 1
100 0.9 0.9 1 0.9
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CETIS Summary Report Report Date: 28 Dec-07 10:08 (p 1 of 1)

Link/Link Code: 08-6940-7414/0711-3021b
Mysid 96-h Acute Survival Test Nautilus Environmental {CA)
Test Run No: 15-0610-5129 4:40 Test Type: Survival (96h) Analyst;
Start Date: 14 Nov-07 14-58C Protocol: EPA/821/R-02-012 {2002) Diluent: Diluted Naturai Seawater
Ending Date: 18 Nov-07 188 IR Species: Americamysis bahia Brine: Not Applicable
Duration: 94h 13140 Source:  Aguatic Biosystems, CO Age:
Sampie No:  08-2694-2849 Code: 826942849 Client: AMEC
Sample Date: 14 Nov-07 10:00 Material:  Elutriate Project:
Receive Date: 14 Nov-07 10:00 Source: Port of Los Angeles
Sample Age: 4h Station: uc
Comparison Summary
Analysis No  Endpoint NOEL LOEL TOEL PMSD Method
19-9705-1480 96h Survival Rate 100 >100 NIA 11.6% Steel Many-One Rank Test
Point Estimate Summary
Analysis No  Endpoint Effect-% Conc-% 95% LCL 95% UCL Method
12-5466-5184 96h Survival Rate 50 >100 N/A N/A Linear interpoiation {ICPIN)
86h Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL 85% UCL Min Max Std Err Std Dev  CV% Diff%
0 Lab Controt 4 0.95 0.913 0.987 0.8 1 0.0183 0.1 10.5% 0.0%
10 4 0.95 0.928 0.872 0.9 1 0.0105 0.0577 6.08% 0.0%
50 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% -2.63%
100 4 0.95 0.928 0.972 0.9 1 0.0105 0.0577 6.08% 0.0%
96h Survival Rate Detail
Conc-% Controi Type Rep 1 Rep 2 Rep 3 Rep 4
0 L.ab Control 1 0.8 1 1
10 1 0.9 0.9 1
50 1 1 0.9 1
100 1 0.9 0.9 1

-
000-089-163-3 CETIS™ v1.6.3revE Anayst e an [!9/ 0¢



CETIS Analytical Report

Report Date:

Link/Link Code:

28 Dec-07 10:09 (p 1 of 1)
0B-6940-7414/0711-8021b

Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis No:  19-9705-1480 Endpoint: 96h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 21 Dec-07 15:38 Analysis: Nonparametric-Control vs Treatmenis Official Results: Yes
Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD
Rank C>T Not Run 100 =100 N/A 1 11.6%
Steel Many-One Rank Test
Control vs Conc-% Test Stat Critical Ties P-Value Decision(5%)
Lab Control 10 17 10 i 0.6350 Non-Significant Effect
50 18.5 10 1 0.8C00 Non-Significant Effect
100 17 10 1 0.6350 Non-Significani Effect
ANOVA Table
Source Sum Squares WMean Square DF F Stat P-Value Decision{5%)
Between 0.0046339 0.0015446 3 013 0.9400 Non-Significant Effect
Error 0.1427463 0.0118855 12
Total 0.1473801 0.0134401 15
ANOVA Assumptions
Attribute Test Test Stat Critical P-Value Decision{1%)
Variances Bartlett Equality of Variance 1.33 11.3 0.7220 Equal Variances
Distribtion Shapire-Wilk Normality 0.797 0.0025 Non-normal Distribution
96h Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err StdDev  CV% Diff%
0 Lab Control 4 0.85 0.912 0.988 0.8 i 0.0186 0.1 10.5% 0.0%
10 4 0.95 0.928 0.972 0.9 1 0.0107 0.0577 6.08% 0.0%
50 4 0.975 0.956 0.994 0.9 1 0.00028 005 5.13% -2.63%
100 4 .95 0.928 0.972 0.9 1 0.0107 0.0877 6.08% 0.0%
Rank Transformed Summary
Cone-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Diff%
0 Lab Controi 4 8.88 6.88 10.9 1 11.5 0.975 5.25 59.2% 0.0%
10 4 7.75 8.1 9.4 4 11.5 0.804 433 55.9% 12.7%
50 4 9.63 8.2 1.1 4 11.5 0.696 375 39.0% -8.45%
100 4 7.75 6.1 9.4 4 11.5 0.804 4.33 55.9% 12.7%
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CETIS Analytical Report

Report Date: 28 Dec-07 10:09 (p 1 of 1)
Link/Link Code; 08-6940-7414/0711-S021b

Mysid 96-h Acute Survival Test

Nautilus Environmental {CA)

Conc-%

Analysis No: 12-5466-5184 Endpoint: 86h Suivival Rate CETIS Version: CETISv1.6.3
Analyzed: 21 Dec-07 15:39 Analysis: Linear Interpclation {ICPIN} Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 85% CL.  Method
Linear Linear 5334240 280 Yes Two-Point Interpolation
Point Estimates
Effect-%  Conc-% 95% LCL  85% UCL
50 > 100 N/A N/A
96h Survival Rate Summary Calculated Variate(A/B)
Conc-% Control Type Count Mean Min Max StdErr StdDev CV% Biff% A B
0 Lab Control 4 0.95 0.8 3 0.0183 0.1 10.5% 0.0% 38 40
10 4 0.95 0.9 1 0.0105 0.0577 €.08% 0.0% 38 40
50 4 0.975 0.9 1 0.00913 0.05 513% -2.63% 39 40
100 4 0.95 0.9 1 0.0105 0.0577 6.08% 0.0% 38 40
96h Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1 0.8 1 1
10 1 0.8 0.9 1
50 1 1 0.9 1
100 1 0.9 0.9 1
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CETIS Summary Report | Report Date: 28 Dec-07 10:09 (b 1 of 1)

Link/Link Code: 04.7222-4452/0711-S021b
Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Test Run No:  15-0610-5129 Test Type: Survival (96h) Analyst:
Start Date: 14 Nov-07 14:30 Protocol: EPA/S21/R-02-012 (2002} Diluent: Diluted Naturai Seawater
Ending Date: 18 Nov-07 12:30 Species:  Americamysis bahia Brine: Not Applicable
Duration: 94h Source: Aquatic Biosystems, CO Age:
Sample No:  06-0562-5524 Code: 605625524 Client: AMEC
Sample Date: 14 Nov-07 10:00 Material:  Elutriate Project:
Receive Date: 14 Nov-07 10:00 Sourge: Port of Los Angeles
Sample Age: 4h Station: LC
Comparison Summary
Analysis No  Endpoint NOEL LOEL TOEL PMSD Method
21-3884-2676 96h Survival Rate 100 > 100 NIA 13.1% Steel Many-One Rank Test
Point Estimate Summary
Analysis No  Endpoint Effect-% Conc-% 95% L.CL 95% UCL Method
17-8047-4882 96h Survival Rate 50 > 100 N/A N/A Linear Interpolation (ICPIN)
96h Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Diff%
0 iab Control 4 0.5 0.913 0.987 0.8 1 0.0183 0.1 10.5% 0.0%
10 4 0.975 0.956 0.994 0.9 1 0.00813 0.05 5.13% -2.63%
50 4 0.975 0.956 0.994 0.9 1 0.00813 0.05 5.13% -2.63%
100 4 0.8 6.757 0.843 0.7 0.8 0.0211 0.115 14.4% 15.8%
96h Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lah Control 1 0.8 1 1
10 1 1 1 0.9
50 1 0.9 1 i
100 0.7 0.9 0.9 0.7

-
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CETIS Analytical Report Report Date: 28 Dec-07 10:09 (p 1 of 1)

Link/Link Code: 04-7222-4452/0711-8C21b
Mysid 96-h Acute Survival Test Nautilus Environmental {CA)
Analysis No:  21-3894-2676 Endpoint: 96h Survival Rate CETIS Version: CETISv1.83
Analyzed: 21 Dec-07 15:35 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp  Monte Cario NOEL LOEL TOEL TU PMSD
Rank C>71 Not Run 100 =100 NIA 1 13.1%
Steel Many-One Rank Test
Control vs Conc-% Test Stat  Critical Ties P-Value Decision{5%)
L.ab Controi 10 18.5 10 1 0.8000 Non-Significant Effect
50 18.5 10 1 0.8000 Non-Significant Effact
100 12 10 0 0.1000 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{5%)
Beiween 0.1752176 0.0584059 3 3.98 0.0351 Significant Effect
Error 0.17605839 0.0146712 12
Totat 0.3512715 0.0730770 15
ANOVA Assumptions
Attribute Test Test Stat  Critical P-Value Decision{1%!}
Variances Bartlett Equality of Variance 1.88 11.3 0.5880 Equal Variances
Distribution Shapiro-Wilk Normality 0.84 0.0097 Non-normal Bistribution
96h Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err  SidDev CV% Diff%
c Lab Cantrol 4 0.95 0.912 0.988 0.8 1 0.0186 0.1 10.5% 0.0%
10 4 0.975 0.958 0.994 09 1 0.00928 0.05 513% -2.63%
50 4 0.975 0.958 0.994 0.9 1 0.00928 0.05 5.13% -2.63%
100 4 0.8 0.756 0.844 0.7 .9 0.0214 0.115 14.4% 15.8%
Rank Transformed Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Diff%
0 Lab Centrol 4 8.75 8.04 11.5 3 12 0.836 4.5 46.2% 0.0%
10 4 10.4 9.14 11.6 5.5 12 0.604 3.25 31.3% -6.41%
50 4 10.4 9.14 11.6 5.5 12 0.604 3.25 31.3% -6.41%
100 4 35 2.62 4.38 1.5 55 0.429 2.31 66.0% 64.1%
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CETIS Analytical Report Report Date: 28 Dec-07 10:09 (p 1 of 1)

Link/Link Code: 04.7222-4452/0711-3021b
Mysid 96-h Acute Survival Test Nautilus Environmental (CA)
Analysis No: 17-8047-4882 Endpoint; ©6h Survival Rate CETIS Version: CETISv1.6.3
Analyzed: 21 Dec-07 15:35 Analysis: Linear Interpolation {ICPIN} Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 86% CL  Method
Linear Linear 7055475 280 Yes Two-Point Interpolaticn
Point Estimates
Effect-% Conc-% 95% LCL  95% UCL
50 > 100 N/A N/A
96h Survival Rate Summary Calculated Variate(A/B)
Conc-% Contro! Type Count Mean Min Max Std Err Std Dev CV% Diff% A B
0 Lab Control 4 0.95 0.8 1 0.0183 0.1 10.5% 0.0% 38 410
10 4 0.975 0.8 1 0.00813 C.05 5.13% -2.63% 35 40
50 4 0.975 0.9 1 0.00313  C.05 5.13% -2.63% 39 40
100 4 0.8 0.7 0.8 0.0211 0.115 14.4% 15.8% 32 40

96h Survival Rate Detai!
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control i 0.8 1 3
10 1 1 1 0.8
50 1 0.9 1 i
100 0.7 0.9 0.9 0.7
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Appendix Table D-5. Summary of Bioaccumulation-Phase One-way ANOVAs
AMEC - POLA Berths 145-147
Clam and Polychaete Survival

Clam Survival

Parameter Value Data Set-B  Data Set-C

Table Analyzed
Transform of Bioaccum Clam Survival
One-way analysis of variance

P value 0.0008

P value summary E

Are means signif. different? (P < 0.05) Yes

Number of groups 6

F 5.978

R squared 0.5348
Bartlett's test for equal variances

Bartlett's statistic (corrected) 14.12

P value 0.0148

P value summary
Do the variances differ signif. (P < 0.05) | Yes

ANOVA Table SS df MS
Treatment (between columns) 0.5745 b 0.1149
Residual {(within columns) 0.4997 26 0.01922
Total 1.074 31

Polychaete Survival

Parameter Value Data Set-B Data Set-C

Table Analyzed
Transform of Bicaccum Worm Survival
One-way analysis of variance

P value 0.0081

P value summary >

Are means signif. different? (P < 0.05) Yes

Number of groups 6

F 3.985

R squared 0.4338
Bartlett's test for equal variances

Bartlett's statistic (corrected) 63.50

P value P<0.0001

P value summary rx

Do the variances differ signif. (P <0.05) | Yes

ANOVA Table 33 df MS
Treatment (between columns) 0.2021 5 0.04043
Residual {within columns) 0.2638 26 0.01015

Total 0.4658 31




Appendix Table D-6. Summary of Multiple Comparison One-Tailed #-tests

AMEC - POLA Berths 145-147

Comparisons to Reference Site

. Eohaustorius Neanthes Macoma Nereis
Test Site ] . . .
Survival Survival Survival Survival
Site 1C 0.355 0.500 0.006* 0.403
Site 2C 0.002* 0.071 <0.001* 0.156
Site UC 0.125 0.174 0.009* 0.121
Site LC 0.001* 0.071 <0.001* 0.115

Asterisk bold indicates a statistically significant decrease {p $0.05)




APPENDIX E
Chain-of-Custody Forms
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Port of Los Angeles
Berths 145-147 Dredged Material Characterization Study
March 2008

Appendix B
Mar